90186 IW NNV 
633Z N OO€ 

TAVNSSINI 
3IAOL 

A 


The case for fault 
integrated 


Ask anyone who’ seriously involved 
in CIM (computer integrated manufacturing) 
what worries them most and they'll give you one 
consistent answer, “system failure.” That's when the 
domino theory goes towork. Because when the computer goes 
down, your whole operation goes down with it. 

ow ask them what they look for most ina computer and they'll 
answer, “affordable power.’ Because manufacturing people know that 
power is speed, that speed is time, and that time is money. 

They also know that reliability is critical to keeping their 
operation running smoothly and profitably from inventory 
management to corporate wide networking to shop floor 
and distribution. 

So, it should come as no surprise that when 
people learn Stratus makes the most complete, cost 
effective on-line system featuring hardware- 
based fault tolerance they respond, intelligently 
mony buying it. 

tis surprising is the fact that Stratus 
computers are priced lower than many others 
that offer less power and no fault tolerant 
architecture at all. 

If you're seriously considering auto- 
mating your manufacturing do what so 
many others have done—pick Stratus. 

Let us show you how Stratus supports am 
MAP in the Factory of the Future. Cal our am 
Marketing Services Dept. now at 
800-752-4826. In MA 800-221-6555. 


Siratis 
Themost cost effective fault tolerant 
OLTP youcan buy. 
Stratus Computer Inc., Marlboro, MA 01752 


CIRCLE READER SERVICE NUMBER 108 


COMPUTERWORLD FOCUS 


CONTENTS 


Cw COMMUNICATIONS/INC. 
Box 9171, 375 Cochituate Road, 
Framingham, Mass. 01701-9171 


Editorial Director /Editor 
in Dooley 
Managing Editor 
Lisa Fass 
Associate Editor 
Emily Alter 
Senior Writers 


Editorial Assistant 
Eileen Hartnett 
Computerworld Editor in Chief 
Terry Catchpole 
Computerworld Executive Editor 

ron Frederick 
Advertising Traffic 
ros 
Focus Publications 
Administrator 
Jenny Charlesworth 
Production Director 
Peter Holm 
Art Director 
Tom Monahan 
Production Manager 
Marlene Stibal 


Typesetting Manager 
Carol Polack 


Art Assistant 
Geoffrey J. O’Connell 
Production Assistant 
Beverly Wolff 
Paste-Up Manager 
Patricia Gaudette 
Paste-Up Artist 
Elton Pereira 


Board Chairman 
Patrick J. McGovern 


President 
W. Walter Boyd 
Executive Vice President 


Lee Vidmer 
Publisher /VP 
Donald E. Fagan 


Senior VP-Communication Services 
Jack Edmonston 


Group VP-Circulation 
Margaret Phelan 
Vice President /Sales 
Edward P. Marecki 
VP-Finance 
William P. Murphy 


Second-class postage paid at Framingham, Mass., and ad- 

offices. Computerworld (ISSN-0010-4841) is 

ly, except: January (5 issues). February (5 is- 

sues), March (5 issues). April (6 issues), May (5 issues). Mune (8 

issues), August (5 issues). September (7 issues), October (5 is- 
sues! issues). 


combi i the week in 
January by CW Communications /Inc.. Box 9171. 375 Cochi- 
tuate Road, Framingham. Mass. 01701-9171. 
reseed” Reproduction of sterol appearing in: Compater 
tion testa appearing in 
world and Computerworld Focus is forbidden without written 
permission. Send all request to Shannon. 
sul ‘payee $2.00 a copy: U.S. — 
ral 


pul 
rope — $165a year: all other countries — $245 a year (airmail 
service). Computerworld Focus price: Four 


Zebb Rd. 

DE oink IGHTS: permission to photocopy for in- 
or personal use or the internal or personal use specific 
pond is granted by CW Communications for libraries ane oth- 
er users registered with the Copyright Clearance Center (CCC). 
a the base fee of $3.00 per copy of the article. plus 
50 per page is paid directly to Copyright Clearance Center, 21 

Salem, MA 0197 


Congress Street. 

Permission to not extend to contributed 
articles followed by this 

POSTM. : Send Computer- 


Computerworld is a member of the CW Communications / 
Inc. group. the world's of 
information. The group publishes over 50 ler publica- 


mon pope read read 

one or more of the group's publications each mont! 

of the group include: ARGENTINA'S Computerworld// 

na: ASIA’S Asian Computerworld: AUSTRALIA'S 
justralic PC Macworld; BRA- 


DataNews, and PC Mundo; “China 


MARK'S Computerworld/Danmark, PC World and Run 
ne FINLAND'S Mikro; FRANCE’S Le Monde Informati- 
OPC (IBM). Theoreme and 


SERMANY' Computerwoche, Infowelt, PC Welt, Computer 
THE NETHERLAND'S Compu 
and. PC World: NORWAY'S 
and PC Mikrodata: SPAIN’S te 
PC and Commodore World: SWEDEN'S ComputerSwe- 
Mikrodatorn, SWITZERLAND'S 

Computerworld Schweiz: THE UNITED KING DOM'S 


Comput- 
er News, PC j omputer Business: VENE- 
ZUELA'S Computerworld Venezuela: the U.S 
Computerworld, inCider, Infoworld, MacWorld, Mar- 


FEATURES 


13 


MIS Gets Into 
Manufacturing 

Ray L. Dicasali 

MIS managers are in a strategic posi- 
tion to help facilitate the move to- 
ward automated manufacturing sys- 
tems. Read how and why. 


17 


Users Move Toward 
MAP 

Stan Kolodziej 

Manufacturing Automation Protocol 
(MAP) is gaining acceptance. Where 
and how is it being implemented, 
what is IBM’s role and what are 
users expectations? 


21 


On The Shop Floor 
With Micro MRP 
Lee White 


Here’s a roundup of the latest in 
microcomputer-based MRP II. How 
does it stack up against its main- 
frame relatives? 


34 


Computer Vendors 
Reach For A New 
Market 

Nina G. Lytton 

Computer technology and vendors 
are becoming major influences in 
manufacturing. What are the most 
recent trends and what vendors are 
making the most impact? 


A Global Standard At 
Black & Decker 

Stan Kolodziej 

How are companies handling the 
challenges of CIM implementation? 
Here’s how one international corpo- 
ration integrated computers and the 
manufacturing process. 


An Imperfect Union? 

Lee White 

Successful Automated Storage and 
Retrieval Systems call for close MIS 
and end-user involvement. Here are 
the benefits of ASRS and some tips 
on implementation. 


FOCUS ON 
CAD/CAM 


23 


Microcomputers In The 
CAD/CAM Arena 
Elizabeth J. Heichler 


Personal computer CAD systems are 
proliferating. What are the causes 
and the effects of their expanding 
usage? 


Integrating The New 
Mix 


Joel Orr 

As computers of all shapes and sizes 
appear in the manufacturing envi- 
ronment, MIS must cope with their 
integration. 


Putting CAD/CAM Into 
Place 

Peter A. Marks 

It is increasingly important to un- 
derstand the strategy of CAD/CAM 
planning and management. Here’s 
some ideas for you. 


DEPARTMENTS 


Manager’s Corner........- 
Issues and Answers.......- 
ces 


COVER PHOTO BY GEOFF O'CONNELL 


: MARCH 19, 1986 1 
Lee White 
weeks for new subscription service to begin 6 
Computerworld can be purchased on 35mm _ microfilm : 
ough University Microfilm Periodical Entry Dept._ 300 39 8 
| 
Ocus Lire u | | 
PA 19398-9984 7 | | | 
| = : 
4 
Ve 
Px: 
3 


Tape coated with Du Pont Chromium Dioxide 


This compact cartridge* is a major Thanks to Du Pont chromium dioxide, 

- innovation in computer tape technology. It the 18-track tape has a recording density of 
holds 20% more data than a standard 1014” about 38,000 bytes per inch—six times 
reel.** Yet it takes only one-fourth the storage higher than the current industry standard. 
space. This higher density makes it possible to pack 

A key reason for this increase in storage more than a reel of data into the compact 

:. capacity is the chromium dioxide magnetic 4" x5" cartridge you see above. 

crystal. The higher density also contributes to 


| 
"ANSI proposal X3B5-182. 
; “*ANSIX3.40-1983. 
j 
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chromium tape 


~ stores 20% more data in 75% less space. 


an improved data transfer rate of 3 MBytes tape made with Du Pont chromium dioxide. 

per second. So now you can process infor- For more information, write Du Pont 

mation more than twice as fast as before. Company, Room X50261, Wilmington, DE 
Du Porit not only invented chromium 19898, or call 302-992-2246. 

dioxide but is committed to developing its 

use in new magnetic recording applications, _ 

including high density data tape. So when 

buying data cartridges, make sure you ask for 


Du Pont Chromium Dioxi 
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Name The 
Top Software Vendors. 


If you didn’t mention Cincom Systems, 
you should have. 

Because only Cincom delivers the crit- 
ical combination of software scope, 
technology, and experience demanded 
in today’s fast-paced manufacturing 
environments. 


*ICP BUSINESS SOFTWARE REVIEW June /July 1985 


In fact, our CONTROL: Manufacturing™ 

and CONTROL: Financial™ software 

is already saving time and money for 

companies just like yours. (As wit- 

nessed by our top ten standing in the 

most recent ICP rankings.)* 

With CONTROL:Manufacturing 

Cincom delivers: 

© A Full Scope of Integrated 
Applications 

© Proven Performance in a Wide 
Variety of Manufacturing 
Environments 


IBM-DEC™ VAX™ Portability 


@ A Solid Foundation for Computer 
Integrated Manufacturing (CIM) 
Technologies 

© Powerful Customizing Capabilities 


2300 Montana Avenue Cincinnati, Ohio 45211 


CIRCLE READER SERVICE NUMBER 121 


So if Cincom Systems wasn’t on your 
manufacturing software vendor list, put 
us there. And find out how CONTROL: 
Manufacturing can start saving time 
and money for your company. 


Call us today. 
1-800-543-3010 

In Ohio: 1-513-661-6000 
In Canada: 416-279-4220 


DEC and VAX are trademarks of the Digital Equipment Corporation. 
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New Goliath 


Pity the poor MIS manager. The average, hardworking MIS 
professional may think that the more things change, the more 
they stay the same. Another new Goliath — manufacturing 
— has appeared on the horizon for MIS to slay. 

The need for these new manufacturing technologies is per- 
colating from end-user departments on out. The demand from 
top management to increase productivity in the manufactur- 
ing arena is escalating, and computer technology is increas- 
ingly being looked to as the answer. Some systems are being 
put in place by individual departments and because these sys- 
tems are most often computer driven, MIS eventually comes 
into the picture. 

Sound familiar? Shades of microcomputing! Although 
manufacturing will not spawn the revolution in organizations 
that the micro has done, it is one more new set of technologies 
for the MIS manager to contend with. Few other professionals 
have gone through so many job transitions and evolutions as 
MIS has in the last few years. Instead of being caught by sur- 
prise as was the case with the micro, MIS, for the most part, is 
getting in on the factory floor. 

What this will probably mean, however, is another battle 
over territory between MIS and engineering or the individual 
end-user department. Manufacturing honchos would like to 
keep MIS out, yet as more computer-related or computer-run 
technologies are introduced into the workplace, they no long- 
er have any choice but to include MIS — that is if they want to 
meet their end goals of increasing productivity. And it is up to 
the individual MIS managers to take on the responsibility. It is 
up to MIS to integrate all the departmental data bases and 
provide a communication chain throughout the organization. 

If MIS has any hesitation in deciding whether or not manu- 
facturing is becoming part of their turf, they need only take a 
look at the vendors entering the field. IBM; Digital Equipment 
Corp.; Honeywell, Inc.; Sperry Corp.; and Data General Corp. 
are examples of mainstream computer vendors in hot pursuit 
of the manufacturing market. In fact, many of the companies 
that thought they had staked out safe niches are waking up to 
the fact that computer giants such as IBM and DEC are enter- 
ing their marketplaces. The buzzwords are becoming applica- 
tions as well — MAP is no longer just a technology. A grow- 
ing number of organizations are starting up pilot projects. 

__ MIS managers must face up to the fact that their jobs will 
be evolutionary for the foreseeable future. As technology 
changes, so will the scope and focus of their jobs. - 


Robot Redux 


Along with the rest of | 
high-tech, the robotics | 
industry is picking up | 
the pieces of 1985. With | 
few exceptions, most | 
vendors posted losses or | 
slim gains for that fiscal 
year. Analysts who pre- ; 
dicted unremitting |< 
growth are back at the f: 
drawing boards. One 
question: Why didn’t ro- 


\ 


t The 1985 watershed 
will play an important 
See role in weaning robotics 
vendors from reliance on 
the auto industry. While 
auto manufacturers have 
been leading robot pur- 
chasers over the past 
several years, their con- 
sumption is leveling off. 


By Timothy J. Caffrey IDC estimates that in ab- 


solute terms the auto 


bot shipments meet expectations in 
1985? According to the Robotic In- 
dustries Association, close to 20,000 
were shipped in 1985. The problem: 
Very few companies made much mon- 
ey doing it. 

Industry analysts are quick to ad- 
dress the minor problem. Internation- 
al Data Corp. (IDC), Framingham, 
Mass., recently projected a lower yet 
still enviable compound annual indus- 
try growth rate of 26% through 1990 
and identified three factors that con- 
tributed to the disappointments of the 
past year: 

© Buyers decided to wait for cus- 
tomized robotic systems rather than 
buy off the shelf. 

¢ The auto industry that account- 
ed for close to 25% of total 1984 pur- 
chases failed to spend as heavily as ex- 
pected in 1984. 

© Buyers decided to figure out 


what was worth automating before do- . 


ing so. Laying the foundation for fac- 
tory automation apparently takes 
more time than expected. 

The first of these factors reads like 
a lesson from the computer industry. 
General purpose processors are being 
fed into value-added and vertical mar- 
ket systems houses, to be customized 
for specific markets. The generic sys- 
tem is going the way of the punch 
card. In the same way, robot system 
vendors are orienting themselves to- 
ward specific industry niches and ap- 
plications. To date, the auto industry 
has been the most significant and 
sought after of these application 
niches. The problem lies in the fact 
that systems customization requires a 
significant commitment of time and re- 
sources. While this commitment is 
necessary, it requires a new approach 
to profitability that few vendors un- 
derstood in 1985. 


makers’ purchases will grow slowly 
through 1990. The necessary reorien- 
tation to a broader mix of industrial 
applications is the badge of industry 
maturity. This will take time. Only 
when the entire manufacturing pro- 
cess is understood are robots brought 
in to automate that process. 

Manufacturing Resource Planning 
(MRP II) systems allow managers to 
gain a better understanding of the 
manufacturing process. As a result, 
buyers are committing significant 
amounts of time and money to the un- 
derstanding and implementation of 
MRP II systems. Strength in MRP II 
appears to be a necessary precursor 
for strong and sustainable sales of ro- 
botic systems. 

1986 could well be a repeat of 
1985. The ranks of vendors are likely 
to thin even further. Despite this less 
than glowing prospect, there are signs 
of a return to profitable progress. On 
the supply side, the flexibility and in- 
telligence of robotic systems will con- 
tinue to improve. Advances in vision 
systems, in particular, will allow ro- 
bots to assume more demanding roles 
in the manufacturing process. 

On the demand side, MRP II sys- 
tems will allow buyers to tie robotics 
into factory operations in more effi- 
cient ways. More importantly, buyers 
are rethinking traditional cost-justifi- 
cation methods. Just as office systems 
are no longer justified solely on direct 
labor savings but on improved qualita- 
tive outputs, robots are being viewed 
as a means of maintaining and improv- 
ing competitive position. Slow but 
steady, robots are back. 


Caffrey is director, strategies for mi- 
cros and office systems, for Interna- 
tional Data Corp. in Framingham, 
Mass. 


«..WEVE ALSO GOT THE LATEST IN 
CAM, Y RUNNING ON 
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—BY RICH TENNANT 


CALL ME Doug... .CALL ME DOUG. ..CALL ME DOUG... 


Attention Readers 


Computerworld Focus will be pub- 
lished 10 times in 1986. Remember, 
it’s your publication. Send your com- 
ments on what you like and don’t like 
and on what you want to see included 
to The Editor, Computerworld Focus, 
375 Cochituate Road, Box 880, Fram- 
ingham, Mass. 01701. 

CW subscribers will continue to re- 
ceive issues as payt of their subscrip- 
tions. 
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Harley Shaiken is associate professor in 
the Department of Communications, 
the University of California at San Die- 
go and a former research associate in 
the Program in Science, Technology 
and Society at MIT in Cambridge, Mass. 
His book Work Transformed: Automa- 
tion and Labor in the Computer Age was 
published by Holt, Rinehart and Win- 
ston last year. 


Do you think U.S. industry has 
reached the stage where it has to in- 
troduce automated manufacturing 
systems to stay internationally com- 
petitive? 


I don’t think the real issue is introduc- 
ing automation per se. I think the real 
question is the kinds of systems that will 
be introduced, how effectively they’re go- 
ing to perform in practice and how work- 
ers, managers and communities are all af- 
fected by the changes. 

For example, we assume that the com- 
puterized, automated factory is an off- 
the-shelf item that works perfectly as 
soon as you plug it in. In fact, the oppo- 
site takes place. Since the early 1950s, 
automated equipment, predating the 
computerization of the factory, has been 
plagued by severe reliability problems 
and downtime. In automobile engine pro- 
duction, for example, you have downtime 
that often approaches 40% to 50% of the 
equipment capacity. If that’s the case, 
then rather than more automation, the 
real issue may be how effectively automa- 


Q&A 


Automation’s Impact On The Work Force 


tion is used and what the de- 
terminants of that are. 


Can we really be sure 
how effectively automa- 
tion is being used? Are 
there parameters for 
managers to judge by? 


Many managers make a 
mistake by divorcing tech- 
nical issues from social 


Harley Shaiken 


F | white collar and blue collar 
work is the role of the indi- 
vidual in the computerized 
process and the extent to 
which the company, wheth- 
er in engineering, the office 
or the shop floor, perceives. 
computerization as a hu- 
man substitute in very many 
instances. There could be 
problems. 

I think in part the ven- 


ones. They’l! sit down and say they need 
robots, computerized machine tools, 
computer-aided design, and once they 
have that state-of-the-art technology 
they'll be far less dependent on workers 
for quality and productivity. 

Not so. It’s true that direct labor is fre- 
quently automated very rapidly, but the 
entire system depends to an unprecedent- 
ed degree on maintenance and repair and 
other forms of indirect labor for produc- 
tion to function properly. And in design, 
the uniquely human qualities of creativ- 
ity, experience and skill are absolutely es- 
sential. If the manufacturer has in mind 
computerization as an alternative to hu- 
man input rather than as a key supple- 
ment, the results can often be very com- 
plex systems that in practice don’t 
particularly work well. 


Does this whole issue involve white 
collar as well as blue coliar workers? 


Absolutely. It’s an important issue, 
and the key question that spans both 


dors of this equipment have failed, but 
the real, ultimate responsibility is in the 
user industry, those companies that are 
buying and implementing the manufac- 
turing systems. But many vendors in this 
area often give the impression that little 
infrastructure or preparation is needed 
before introducing the systems. There 
has been a whole history in this area of 
overselling the capabilities of new sys- 
tems and often those user companies that 
buy them wind up very disappointed. All 
of this is said in the context of computer- 
based automation as a very powerful and 
effective tool, but it doesn’t happen auto- 
matically. 


Where do MIS managers fit into all of 
this? 


One of the real impacts of the comput- 
erization of work is that very different 
functions are suddenly tied together. The 
kind of data processing that MIS manag- 
ers were involved in becomes much more 
related to other computerized events in a 


company. One of the strong impacts that 
we see today is the broader view required 
about what’s taking place in a firm. 


Is the Manufacturing Automation 
Protocol (MAP) from General Motors 
Corp. going to have a big impact on 
manufacturing? 


Yes. It’s going to set a pattern for in- 
dustries outside the automobile area. 
What MAP indicates is the real challenge 
of tying manufacturing systems togeth- 
er. That MAP does it so effectively results 
in some qualitative new ways of integrat- 
ing factory production. 


With all the attention that Japanese 
modes of production have been get- 
ting, will there be more of a Japanese 
orientation in the U.S.? 


I think that remains to be seen. The 
Japanese experience is interpreted differ- 
ently by almost everyone that looks at it. 
What becomes misleading is pulling spe- 
cific aspects out of context. There are 
things, however, that can be learned from 
the Japanese in terms of factory produc- 
tion. They tend toward simpler approach- 
es which they use more effectively. But 
rather than being one key to unlock the 
Japanese success, there are really a thou- 
sand keys, each of which looks at a small 
step, but together turn out to be a very ef- 
fective approach to manufacturing. 


— Stan Kolodziej 


Manufacturing — 


While manufacturing and factory auto- 
mation systems represent a multibillion 
dollar market during the next decade, 
there are many key issues yet to be re- 
solved if this sector is to avoid many of 
the pitfalls that have hampered the data 
processing industry in general and the of- 
fice automation market in particular. 
While there are some similarities between 
the development of the office and factory 
markets, there are critical distinctions in 
their development and implementations. 
Factory events are often timing-critical 
(such as spray painting one section of a 
passing car) and take place in a hostile 
environment (electromagnetic interfer- 
ence and high voltage). Therefore, high- 
level, synchronous integration between 
systems, machines and processes is a ne- 
cessity if a factory is to become truly 
automated, with minimal human inter- 
vention. 

Yet the battle lines for incompatibility 
have already been drawn as individual 
suppliers religiously stake out their turf 
in specific factory automation market 
niches. Traditional computer vendors 
like IBM, Digital Equipment Corp. and 
Hewlett-Packard Co. are competing with 
factory sensor, process and programma- 
ble controller suppliers for hegemony on 
the factory floor. Robot and vision sys- 
tem vendors are blindly charging for- 
ward, bathing each other in red ink as the 
30%-plus market growth proves insuffi- 
cient to support their bottom lines. While 


BLUE BEAT 


the computer-aided design 
and computer-aided engi- 
neering (CAD/CAE) work- 
station and software busi- 
ness is still flourishing, its 
use brings little to the actu- 
al manufacturing side of the 
equation (the acronym 
CAD/CAM doesn’t reflect 
reality). 

Moreover, these dispa- 
rate camps are driving a 
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| 
| 
| 
| 
| 


By Dale Kutnick 


$350 to $400 million by the 
decades’ end. While there is 
no doubt that future fac- 
tories will be built around a 
sophisticated communica- 
tions network — connect- 
ing CAD/CAE, computers, 
sensors, controllers, robots, 
_ conveyors and so on into a 
' single system — the key 
unifying elements will be: 

¢ A more unified ap- 


wedge between users — manufacturing 
plant managers and the MIS directors 
(with the latter acquisitively looking to 
extend their turf to yet another arena). 
Perhaps it is inevitable that MIS will 
eventually gain the upper hand because 
traditional data processing systems (min- 
is, mainframes and personal computers) 
already manage corporate-, plant- and su- 
pervisory-level planning and control. The 
promise is that they will be better able to 
integrate the islands of automation and 
manual tasks that already exist in most 
factories. 

Many people (General Motors Corp. 
and others) have hailed the user-driven 
Manufacturing Automation Protocol 
(MAP) factory local-area network stan- 
dard as if it will be the messiah for solving 
vendor incompatibility and a panacea for 
building the mythical factory of the fu- 
ture. But this local-area network market 
is in its infancy — $15 million in 1985, 
$35 to $40 million in 1986 — perhaps 


proach to factory planning and design, 
including organizational issues. 

High-level interprocess software 
(especially between design and manufac- 
turing). 

¢ Integrated data base management 
systems (between business, electronic 
data processing, design, manufacturing 
resource planning (MRP II) and plant 
floor control systems). 

© Network management and control. 

Communication standards are certain- 
ly a critical element and a good starting 
point in unifying some of the diverse fac- 
tory processing elements, but such con- 
nectivity will only solve the simplest 
problems. It is the process that must be 
integrated, and this will require sophisti- 
cated, complex software that is not yet 
even extant within a single manufactur- 
er’s own product line. Consider for a mo- 
ment IBM’s inability to integrate fully its 
COPICS manufacturing and control soft- 
ware package with its CADAM design 


The Promise Of Integration 


software or with its IMS data base or 
GDDM business graphics. The task is 
monumental. Yet consultants speak of 
factory automation as if it will blossom 
overnight, 

Compounding this problem, of course, 
is that other vendors’ systems must also 
be integrated and that specific user prob- 
lems (applications) must still be ad- 
dressed with piecemeal solutions while 
the more global issues are resolved. This 
will again create (as it did in the business 
data processing industry) layer upon lay- 
er of incompatible software — chasing an 
elusive goal that always seems to be just 
beyond reach. 

Without question, solving the factory 
automation puzzle will require more ven- 
dor and user cooperation/compatibility 
than has taken place in the history of 
computing. Certainly, new tools in artifi- 
cial intelligence and expert systems will 
aid in this effort, but it will be well into 
the 1990s before significant results can 
be accomplished. In the interim, joint 
ventures and alliances between users and 
suppliers — while encouraging an inno- 
vative, entrepreneurial climate — will be 
the critical success factors that will forge 
the future factory. 


Kutnick is an independent consultant 
based in Wayland, Mass., specializing 
in strategic planning for IBM users and 
competitors. He was formerly executive 
director of The Yankee Group. 
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Avoiding The “Ready, Fire, 


yy Jim Young - 


When I say that a strategic In- 
formation Resource Manage- 
ment (IRM) plan is important in 
today’s manufacturing environ- 
ment, it is not because I am some 
strategic planning bigot. I am 
not one who thinks of an IRM 
plan as an obligatory component 
to every data processing depart- 
ment. I do feel, however, that 
there are certain specific situa- 
tions where such a plan is essen- 
tial. For example, in situations 
of high growth or significant 
change, a long-range road map 
will prevent the “ready, fire, 
aim’’ syndrome. If data process- 
ing elements are among your 
company’s critical success fac- 
tors, a strategic plan will keep 
crucial data processing activities 
aligned with company programs 
and provide a forum for top 
management participation. 
Though these situations may 
not apply to all data processing 
shops, there is one other condi- 
tion in most manufacturing 
firms that requires a company- 
wide strategic IRM plan. That is 
integration. 

It is not an exaggeration to 
say that manufacturing is under 
tremendous pressure to stream- 
line and become more efficient. 
Correctly or incorrectly, tech- 
nology is being looked to as the 
remedy. In every area, solutions 
are being applied like bandages 
to an accident victim. 

Whether this outburst of at- 
tention will pay off in lower cost, 
more flexibility and higher qual- 
ity remains to be seen. However, 
this technological feeding fren- 
zy has one serious problem. It 
permits disjointed inconsistent 
solutions. If you are one of those 
who thinks that coordinated so- 
lutions are unnecessary or that 
the various systems have noth- 
ing in common, consider the fol- 
lowing: 

¢ Data base: Some data that 
computer-aided design /manu- 
facturing (CAD/CAM) needs is 
also used in MRP II and shop 
floor control. The timing of data 
changes needs to be coordinated 
across systems. Unfortunately, 
many systems are being de- 
signed oblivious of future data 
duplication. 

© Technology: Because net- 
works will undoubtedly be the 
glue that unites various special- 
ized solutions, systems should 
be selected with interconnection 
in mind. Today’s selections may 
be doomed to extinction because 


of incompatibility. 

¢ People: With technical re- 
sponsibility being spread across 
the organization, better defini- 
tion of responsibilities, sharing 
of skills and alignment of career 
patterns will be needed. 

¢ Procedures: Data controls 
will have to be defined across 
functions. Management process- 


es like production planning, 
forecasting and so on will have 
to change just as will the manu- 
facturing process itself. 

Instead of trying to imple- 
ment some highly complex solu- 
tion immediately, it is better to 
continue to attack today’s pro- 
ductivity problem piece by piece. 
This focuses on the critical 
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problems, simplifies the short- 
term solution and gives quicker 
results. Besides, the technology 
for a fully integrated system is 
still in its infancy. Therefore, let 
today’s solutions be the founda- 
tion on which to build tomor- 
row’s more elaborate structures. 
It will be essential to use an IRM 
strategic plan as a blueprint to 


manage the integration of man- 
ufacturing solutions if we are to 
reap the promised benefits from 
technology. 


Young is a principal and the di- 
rector of consulting for Arthur 
Young & Co., Worcester, Mass. 
He has worked in the industry 
for 15 years. 
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‘Just-In-Time”’ 


and Manufacturing Survival. 


Do imports threaten your company? “Yes!” say 87% of manufacturing CEOs surveyed 
recently. Can JIT give you a competitive edge? “Yes!” says Xerox Computer Services, 
America’s Just-in-Time software company. 


1, What is Just-In-Time? 
Just-In-Time is a philosophy that has 
at its heart the elimination of all 
non-value adding operations, equip- 
ment, and resources. Since its intro- 
duction in the U.S., JIT has helped 
manufacturers reduce costs, increase 
productivity, and challenge foreign 
competitors once again. 


2. How does JIT work? 

JIT simplifies the manufacturing 
process by eliminating waste through- 
out the system. This includes inven- 
tory at both ends, and all material, 
machines and manpower that do 


not contribute directly to the-product. 


Activities such as moving, storing, 
counting, sorting, scheduling, and 
quality inspection, which add cost 
but not value, are prime targets. 


3. How does Xerox software support 
the JIT environment? 

The essence of JIT is its ability to 
deal with problems as they arise, and 
make “instant” adjustments to main- 
tain minimum inventories, maximum 
quality control and uniform plant 
load. This requires an Information 
Control System that provides con- 
tinuous, integrated feedback on actual 
conditions from factory floor to 
business office. 

4. Has Xerox software paid off 

in practice? 

To cite one recent case history, a 
Xerox copier plant using our software 


to support JIT reduced its unit 
manufacturing costs by 50% while - 
achieving the highest quality in 
the market. This resulted in a 400% 
increase in sales against stiff compe- 
tition from Japanese manufacturers. 


5. What about specific production 


economies? 

Coopers & Lybrand partner William 
A. Wheeler III, a leading authority 
who consults with Xerox on JIT train- 
ing and education, says most com- 
panies can realize a 20% to 40% 
reduction in costs of goods sold. He 
reports inventories cut by two-thirds, 
machine set-up and changeover times 
reduced by 90%, throughput times 
shortened from weeks to hours, 
productivity improved by 40%. 

6. Do other experts support your 
claims? 

Edward J. Hay, Senior Vice President 


of Rath & Strong, a leading JIT 


consulting firm employed by Xerox, 

reports that companies using JIT 

over a period of time have experienced 

the following results: 

¢ 90% reductions in lead times 

¢ 50% increases in direct labor 
productivity 

© 60% increases in indirect labor 
productivity 

¢ 50% reductions in scrap, rework, 
warranty costs 

¢ 80% reductions in inventory 

¢ 75% reductions in set-ups 
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7. Will SIT work in our manufacturing 
environment? 

JIT is applicable to any environment: 
repetitive, discrete, job shop, 
engineer-to-order, or combinations 
of the above. 


8. How do we implement it? 

Make the commitment to rethink 
your basic manufacturing philosophy. 
Analyze your current situation, 
identify your problems, and target 
your opportunities. Gather the facts 
needed to plan a phased and orderly 
transition. Select a software vendor 
with a program that supports the 

JIT environment and an organization 
that can follow through on service, 
education and fine tuning. 


9. How long will it take? 

Some companies see significant 
improvements within six months. But 
the JIT process of continually mon- 
itoring your operations to identify and 
eliminate waste, goes on forever. 


10. How can I educate my President 
about JIT? 

Mail the coupon to JIT Division, Xerox 
Computer Services, P.O. Box 66924, 
Los Angeles, CA 90066. Or call our Toll 
Free number, 1-800-223-3799, for our 
JIT Manufacturing Survival Kit in- 
cluding information-in-depth on all 

the above aspects of JIT; plus what to 
do with your MRP system, how JIT 
affects your customers and vendors, and 
the relationship between JIT and CIM. 
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The convergence of modern management 
techniques with advancements in tech- 
nology have created many potential solu- 
tions that manufacturers may use to 
solve a broad range of business problems. 
Instead of relying on just one technique, 
the best solution may, in fact, be to inte- 
grate several currently existing technol- 
Ogies. 

The first technique is computer-inte- 
grated manufacturing (CIM). This is the 
application and integration of computer- 
based technology and information with 
the goal of improving quality, reducing 
costs, minimizing product development 
cycle time and increasing flexibility. Ma- 
jor components of CIM technology are as 
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Manufacturing Technologies: Putting It All Together 


follows: 

Resource Planning 
Systems: These include the 
computers and programs 
that perform the planning | 
and control; the utilization 
of manufacturing capacities 
in terms of equipment, facil- 
ity labor and capital; and 
the control over the raw ma- 
terials, work-in-process and 
finished goods. Current re- 


By Robert D. Gilges 


turing and Engineering 
(CAD/CAM/CAE): This 
technology uses the com- 
puter for designing both the 
products and their manu- 
facturing process. It is also 
used in the engineering of 
the product. The capabili- 
ties of these systems include 
two-dimensional and three- 
dimensional drawings, de- 
fining manufacturing pro- 


source planning systems also provide ca- 
pabilities for monitoring the execution of 
plans for shop-floor priorities and the 
purchasing of the raw materials. 

© Computer-Aided Design, Manufac- 


cesses, creating software to drive 
computer numerical control (CNC) ma- 
chine tools and applying engineering 
analysis to product designs. 

© Work Center Controllers and CNC 
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Devices: This computer-based technol- 
ogy controls the operation of various ma- 
chine tools, or cells, of machines on the 
factory floor. There are various levels of 
operations that take place on the factory 
floor. The factory computer that can the- 
oretically control and monitor various 
work center controllers and other lower- 
level aspects of computer control is of ut- 
most importance. 

Following this comes the work center, 
or cell controller, which coordinates and 
controls groups of machines that reside 
within a cell. These machines might, in 
turn, have computer-controlled devices. 
Other technologies that would be con- 
trolled by factory computers include ma- 
terials handling systems, flexible manu- 
facturing systems, robots and inspection 
devices. 

© Shop-Floor Data Collection: This 
provides for the timely and accurate feed- 
back of actual operations to planning, 
control and quality systems. Historically, 
this area has been an Achilles’ heel for 
computer-based control systems such as 
manufacturing resource planning (MRP 
II). The technology captures data dealing 
with labor; material usage and move- 
ment; and inventory and work-in-process 
location. In addition, valuable informa- 
tion can be collected in a cost-effective 
manner for inspection results, tolerances 
and machine utilization. 

* Office Information Systems (OIS): 
This is a critical and often neglected com- 
ponent of CIM technology. OIS accesses 
information maintained by other CIM 
components in order to assist in manage- 
ment activities. The technology includes 
data base management capabilities (often 
relational), data manipulation software 
(fourth-generation high-level languages), 
query /report writers, modeling capabili- 
ties, text management, filing and graph- 
ics capabilities and, recently, expert sys- 
tems. 

OIS objectives include the supplying 
of support for decision makers in order to 
increase productivity and, more impor- 
tantly, provide assistance in the decision- 
making process. Goals of OIS include 
identifying problems, collecting data, an- 
alyzing alternatives, selecting a course of 
action and directing its implementation. 

¢ Communication Networks: These 
tie together the areas of communication 
and provide the vehicle for sharing infor- 
mation. Based on the definition of CIM, 
communication networks are an impor- 
tant component in the integration of in- 
formation. 

Now that we have an overview of CIM 
technology, let’s define MRP II. First, 
MRP II is not software, but a planning 
concept that can help determine those 
manufacturing resources that are re- 
quired to support a strategic business 
plan. In the first part of the MRP II cycle, 
business plans must be translated into 
sales plans, indicating the product family 
and the sales goals, often in dollars in- 
stead of units. From this plan, manufac- 
turing resources are determined. These 
include personnel, facilities (capacities), 
equipment, materials and capital require- 
ments. 

The key benefit to be derived from this 
approach is MRP II, which can now be 
synchronized to support the business 
plan. MRP II is a recurring process, an 
ongoing attempt to match resources with 
demand in order to attain business goals. 
Planning must flow from the business 
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plan to the sales plan to production 
plans, always checking and adjusting to 
ensure the plans can be achieved and they 
match the business goals. 

Most of the MRP II systems used to- 
day focus on master scheduling activities. 
Beginning with the master scheduling 
process, the system aids the planner in 
establishing a realistic manufacturing 
schedule by coping with the following de- 
mands: balancing the forecasted and 
shipping budgets with the resources and 
weighing plant capacity, material avail- 
ability, vendor capacity, lead time and 
capital. The system compares demand re- 
quirements with available resources and 
identifies potential capacity problems 
that must then be adjusted. 

After the MRP II schedule is finalized, 
capacity requirements must be devel- 
oped. The capacity requirement planning 
module takes into account the output 
needed to maintain current production 
levels. It also controls planned produc- 


Instead of relying 
on just one 
technique, the best 
solution may be to 
integrate several 
currently existing 
technologies. 


tion activities. The requirements are time 
phased, to identify overcapacity situa- 
tions by day, week or month. Again, this 
analysis must be analyzed by the planner; 
either the MRP II schedule will be adjust- 
ed or capacity will be increased. 

Let’s now look at Just-in-Time manu- 
facturing. Unlike CIM and MRP II that in- 
volve a high degree of automaton, Just In 
Time is a manufacturing philosophy that 
dictates a disciplined approach toward 
improving overall productivity and quali- 
ty through the respectful use of human 
labor and the elimination of waste. Just 
In Time is striving to develop a continu- 
ous manufacturing process with the 
goals of zero inventory, zero defects, 
zero setup time and lot sizes of 1. 

The importance in automation is that 
you do not automate waste. In the ulti- 
mate Just-in-Time system, work in pro- 
cess consists of one piece in each ma- 
chine in the product-oriented production 
line. Each piece is moved from machine to 
machine one at a time, either manually or 
automatically, depending upon its na- 
ture. This batch-of-one system complete- 
ly eliminates work-in-process inventory 
between processes, storage and handling 
and waiting time and does not operate if 
any process is defective. 

Just In Time is striving for continuous 
improvement, not just a program. It in- 
cludes items such as reducing inventory, 
lowering setup time, arranging machines 
by product instead of function, improv- 
ing quality, committing employees to the 
program, containerization, stabilizing 
the production schedule and creating 
new supplier relationships. While Just In 
Time cannot be defined specifically as any 
one of these, the techniques are used to 
make manufacturing lead time approach 
zero and make the defects approach zero, 


with the goal of manufacturing only the 
amount required as required. 

Some of the Just-in-Time techniques 
are quite different from current manufac- 
turing practices used by many compa- 
nies. These practices include: 

© Single sourcing, which is forming a 
team with a vendor that includes sched- 
ule stabilization, commitment to use ca- 
pacity, quality, elimination of receiving 
inspection on parts from vendors and 
even elimination of parts engineering. 

© The dedication of group machines in 
cells to certain products that require mul- 
tidisciplinary operator training and un- 
dercapacity scheduling. Cells can reduce 
work-in-process queue time and reduce 
travel of the product, which can result in 
drastic work-in-process reductions (up to 
50% in some cases), reduce complicated 
priority determination, lessen work-in- 
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process on the floor and provide immedi- 
ate feedback on quality problems and 
sources of the problems. One study has 
shown that of the time a job is in process, 
the job is working in queues or being 


_ moved 90% of that time. 


¢ Short production runs greatly re- 
duce work-in-process and increase flexi- 
bility, thereby meeting user demands 
without the keeping of large inventories. 
Utilization is not the name of the game — 
it is “don’t make something if you don’t 
need it.” 

© The component cycle shouldn’t be 
shorter than the assembly or downline 
process required for the component. This 
eliminates work-in-process buildup and 
space requirements. 

© Safety stock only hides problems 
and should not be allowed. All problems 
discovered should be solved by an individ- 


ual or by the group. 

As manufacturers, we are competing 
in an international arena where there are 
significant factors working against us. A 
strong dollar, barriers to entering some 
foreign markets, higher wages and a 
management vs. labor adversarial rela- 
tionship have hurt U.S. manufacturing. 
To compete effectively, even survive, we 
must take advantage of the benefits avail- 
able through CIM, Just In Time and MRP 
II. And for most us, we can’t wait and see; 
we must act. 


Gilges is partner in charge, information 
systems services consulting, at Peat 
Marwick, Mitchell & Co. in New York 
City. This article was prepared in con- 
junction with Peat, Marwick’s manufac- 
turing industry practice group, Chica- 
go, Ill. 
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Computer-integrated manufacturing 
(CIM) is a fast developing area that will 
increasingly impact MIS managers in 
terms of responsibility, planning, product 
purchases and integrating technologies. 
A number of developments have occurred 
recently of concern to MIS managers. 

A big boost for General Motors Corp.'s 
Manufacturing Automation Protocol 
(MAP) was provided at the annua! Auto- 
fact Conference and Exposition held in 
Detroit in November 1985. The show 
opened with 21 manufacturers partici- 
pating in a MAP demonstration coordi- 
nated by GM and the Boeing Co., the lat- 
ter demonstrating its Technical and 
Office Protocol (TOP) standard designed 
for office communications. 

The conference proved to be a water- 
shed for MAP with many vendors an- 
nouncing MAP-related products and us- 
ers describing MAP pilot projects. 
Attendance at the show was up signifi- 
cantly over 1984. ‘This is not surprising, 
considering there’s more interest in CIM 
and communications within the factory 
and only about 15% of the devices in most 
factories talk to one another,”’ an indus- 
try analyst explained. “‘MAP is perceived 
as the vehicle to tie these devices togeth- 
er. The fact that MIS and communica- 
tions people were conspicuous at the 
show this year means MAP is becoming 
viewed as a big part of CIM.”’ 

Autofact '85 was also used to an- 
nounce the current MAP Release 2.1 
specification and the corollary IEEE 
802.4 protocol as the backbone network 
of MAP. Among the MAP products an- 
nounced by vendors were the Mapserver 
10M bit/sec MAP interface from Con- 
cord Data Systems, Inc. and two IBM pro- 
grams for the IBM Series/1 computer 
with support for MAP (these programs 
are being installed by IBM in three sepa- 
rate IBM MAP pilot projects). 

“What Autofact °85 established,” said 
Adam Zais, director of Computer-Inte- 
grated Manufacturing Services at Inter- 
national Data Corp. (IDC), Framingham, 
Mass., “‘is that it has become the premier 
show for CIM. It has also become a solu- 
tion show as opposed to a product show. 
There were more vendors acknowledging 
they did not have the complete CIM pack- 
age and had to work with other vendors 
to provide the pieces.” 

MAP received a second boost at the 
January 1986 MAP Users Group meeting 
in Toronto. The show was highlighted by 
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the many vendors jumping onto the MAP 
product wagon and the increasing num- 
ber of users who announced MAP pilot 
projects. Significant vendor announce- 
ments were led by IBM, which declared a 
joint MAP product development agree- 
ment with Industrial Networking, Inc., a 
Santa Clara, Calif., MAP product manu- 
facturer. IBM’s announcement did not 
hint at the possible products coming 
from the union, but that IBM declared its 
MAP product commitment was signifi- 
cant enough for many industry analysts 
to regard the announcement as a MAP 
blessing from IBM. Other important MAP 
announcements came from Digital Equip- 
ment Corp., which declared a MAP inter- 
face between Control Data Systems’ To- 
ken/Net network and DEC’s Microvax 
computer, while Motorola, Inc., Allen- 
Bradley Co., Honeywell, Inc., Fairchild 


-Data Corp. and Stratus Computer, Inc. 


announced similar MAP products. 

The Toronto meeting also saw details 
of MAP pilot projects from Eastman Ko- 
dak Co., John Deere Harvester Works, 
Whirlpool Corp., Kaiser Aluminum and 
Chemical Corp., IBM, Honeywell as well 
as numerous projects within GM. 

Another hot area is the computer-aid- 
ed design/manufacturing (CAD/CAM) 
technology, especially in CAD worksta- 
tions and personal computer-based CAD 
systems. ‘‘1985 saw the evolution and le- 
gitimization of personal computer-based 
CAD systems,”’ according to Vicki 
Brown, senior analyst in Computer-Inte- 
grated Manufacturing Services at IDC. 
“It was also the year war was declared in 
the CAD workstation market. Vendors 
competed to produce better, cheaper 
CAD workstations.” Figure 1 shows an- 
nual workstation shipments including 
CAD, CAM and computer-aided engineer- 
ing (CAE). 

January 1986 saw two giants, IBM 
and DEC, go head to head in the worksta- 
tion wars, with DEC introducing its Unix- 
based Vaxstation II/GPX workstation 
while IBM unveiled a line of 32-bit work- 
stations called the RT PC line featuring 
Reduced Instruction Set Architecture 
(RISC), aggressively priced in the 
$11,000 to $19,000 range. Sun Micro- 
systems, Inc. sent a volley from California 
by introducing low-end technical work- 
stations that are 32-bit machines and of- 
fer 4M bytes of main memory priced from 
$7,000 to $13,000. Apollo Computer, 
Inc., smarting from a poor financial per- 
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formance during 1985, has responded 
with its own low cost, 32-bit Series 3000 
workstations and two 3D workstations 
with which it hopes to stall DEC and IBM 
from making major inroads into the tech- 
nical workstation market. 

“What’s clear,” IDC’s Adam Zais said, 
“is that the technical workstation market 
is no longer a safe niche market. IBM has 
opened it 

Other important developments oc- 
curred in the area of industrial standards. 
The National Bureau of Standards (NBS) 
completed a prototype software program 
that links incompatible hardware and 
software systems to perform CAD and 
automatic realtime code generation for 
the machine tool industry. Developed at 
NBS’ Automated Manufacturing Re- 
search Facility, the prototype is aimed at 
production shops where numerically con- 
trolled metal-cutting machines produce 
small parts used in other machines. 

Sun enjoyed success in getting its pro- 
posed Network File System (NFS) net- 
work protocol adopted by several leading 
computer manufacturers including DEC, 
Gould, Inc. and Data General Corp. NFS 
is aimed at the seventh (application layer) 
of the International Standards Organiza- 
tion (ISO) communication protocol layer. 
MAP is based on the same ISO model, but 
the seventh layer in MAP is still unde- 
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fined. NFS, with its industry support, 
could become the vehicle by which 
graphics are communicated over MAP 
networks. 

There was also a significant surge of 
interest in the Graphical Kernel System 
(GKS) standard for two-dimensional 
graphics and many graphics hardware 
and software manufacturers included 
compatibilty with GKS in their new prod- 
ucts. 

Two other announcements in 1985 
that might have an impact on manufac- 
turing should be noted. DEC’s Microvax 
II packs the punch of its 11/780 mini- 
computer at a fraction of the cost. As a 
driver for DEC’s industrial networks and 
manufacturing systems, the Microvax II 
is going to be a good wedge with which 
DEC should increase its already extensive 
industrial presence. 

Last but not least was IBM’s long 
awaited Token-Ring network. Though as 
yet only a PC-based network and woeful- 
ly incomplete in the opinion of many in- 
dustry analysts, the network still offers 
open architecture and the ability for ven- 
dors to provide many components to ex- 
pand the network. 

How important will the network be in 
the manufacturing area? ‘“That’s hard to 
tell,” IDC’s Zais said. ‘‘But it is from IBM. 
That’s important enough.” 


Computer-integrated manufacturing 
(CIM) has been recognized for some 
time as the key that manufacturers 
need to regain leadership in the flag- 
ging U.S. manufacturing market. In- 
terest in CIM has been spurred by 
some recent developments including 
General Motors Corp. Manufacturing 
Automation Protocol (MAP) and 
Boeing Computer Services Corp. 
Technical Office Protocol (TOP). 

Like the phrase “money attracts 
money,” companies like GM and 
Boeing are attracting big players into 
their protocol arena. Data General 
Corp. in Westboro, Mass., is on record 
as committed to supporting MAP and 
TOP. “In terms of TOP, we already 
support Ethernet across our product 
line. All we need to do is add some of 
the high-level protocols on top of Eth- 
ernet and X.400 and we will be com- 
patible with the TOP specification,” 
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Joe Forgione, DG’s communications 
product marketing manager, said. 
Digital Equipment Corp. has also 
come out in favor of TOP and MAP. 
“DEC supports MAP activity as a 
practical demonstration of the 
strengths of multiple vendor coopera- 
tion,” John Ferriero, CIM Networks 
marketing manager at DEC, said. DEC 
demonstrated TOP architecture at Au- 
tofact this past November when it 
showed Open Systems Architecture 
(OSI) running on Ethernet and also 
presented a demonstration of MAP 
and TOP protocols in its new technol- 
ogy area at Decworld in late February. 
It has been reported that IBM’s 
strategy is to work from the propri- 
etary subnetworks via cabling up to 
Systems Network Architecture. Un- 
substantiated rumors say IBM will 
also support TOP because it partici- 
pated in a recent TOP users meeting. 
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Apollo Computer, Inc., the Chelmsford, 
Mass., technical and engineering work- 
station company, is one of the newest 
students to learn a tough lesson: When a 
market burgeons and looks financially 
lucrative, other entrepreneurial geniuses 
decide to get in on the action. In this case, 
the Mountain View, Calif-based Sun Mi- 
crosystems, Inc. introduced low-priced 
Unix-based technical workstations that 
nibbled away at Apollo’s slice of the pie. 
IBM and Digital Equipment Corp. an- 
nounced technical workstations of their 
own: the IBM PC RT Reduced Instruc- 
tion Set Computer and the DEC Vaxsta- 
tion II engineering system, both of which 
are Unix-based. 

But Apollo decided not to roll over and 
play dead, even after a disastrous 1985 
that saw 300 employees laid off, a stock 
dip to $13 from a 52-week high of $30 
and the departure of its founder and 
chairman, William Poduska. Under the 
leadership of Thomas A. Vanderslice, 
named Apollo’s president in late 1984, 
the company has taken some steps to re- 
gain the title of top dog in the technical 
and engineering workstation arena. 

On February 19, Apollo made a num- 
ber of announcements that should keep 
the competition hopping. The Domain 
Series 3000 Personal Workstations, 
available in high-resolution color or 
monochrome models, combines the attri- 
butes of personal computers with the 
functionality, advanced graphics and 32- 
bit computing power necessary to run en- 
gineering and scientific applications. In 
addition, the workstations utilize the 
open architecture of an IBM Personal 
Computer AT-compatible bus with the 
32-bit Motorola, Inc. MC68020 proces- 
sor and MC68881 floating-point co- 
processor that will allow users to inte- 
grate into the Domain System a wide 
variety of integrated circuit boards and 
other peripheral devices. The Series 3000 
monochrome model will be available in 
May with a starting price of under 
$10,000 and will include 4-bit planes for 
simultaneous display of 16 colors from a 
palette of 4096 colors, up to 24 concur- 
rent processes with 64M bytes virtual ad- 
dress space /process, 2M bytes of memo- 
ry, an optional 72M-byte Winchester disk 
drive, high-density 1.2M-byte 5%4-in. 
floppy disk drive, 60M-byte %4-in. car- 
tridge tape drive and Domain/IX (Unix 
System V and Berkeley Unix 4.2) and Ae- 
gis software licenses. The color version 
of the Series 3000 is available immediate- 
ly for $14,900 and has all the features of 
the monochrome unit plus a 15-in., 60- 
Hz noninterlaced, nonglare color moni- 
tor with 1024 by 800 resolution. 

Another announcement made by Apol- 
lo on February 19 was its DSP9000, a 
parallel processor and compute server 
with up to 94 million floating point oper- 
ations/sec (Mflops) and 35 million in- 
structions /sec (MIPS). 

Apollo has great hopes these an- 
nouncements will give the company the 
impetus it needs to regain its lead. The 
DSP9000 is aimed directly at the DEC 
market. ‘Even the smallest DSP9000 
configuration delivers about the same 
performance of the largest DEC machine, 
the VAX 8800, for less than half the price 
[$195,750],”’ Eric Hillman, Apollo’s serv- 
er marketing group manager, said. 

Richard J. Matlack, president of Info- 
corp, a market research firm in Cuperti- 
no, Calif., was impressed with Apollo’s 


Apollo Offers Workstation 


stated direction, terming the product an- 
nouncements “pretty heady stuff.” He. 
said the problem Apollo has had is that 
“the world is going Unix and they had a 
proprietary network system. Unix com- 
patibility across Domain really takes 
away that objection.”” Of importance, ac- 
cording to Matlack, is the new pricing. 
“{Apollo] had not had the low end of the 
market covered. By moving down into the 
$10,000 range [for the Domain mono- 
chrome workstation], they’re in the same 
area where Sun is, actually. What Apollo 
is doing, clearly, is filling out that end of 
their product line. That’s commendable 
and what they have to do to stay in a lead- 
ership position,”’ Matlack concluded. 


Apollo Computer, inc. Domain Series 3000 Personal Workstation 
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SIMFACTORY for factory planning 


gives you an animated picture of the factory at work 
you get easy to understand answers quickly--no programming 


try different factory configurations. . 


. choose the one that looks best 


free trial--and if you act now-- free training 


IMFACTORY with animation 

reduces the cost, complexity and 
risk of factory design and production <« 
analysis. 


You enter the factory description. 
The arrival of orders initiates produc- 
tion. You see a picture of the factory 
at work. 


no programming delays Work stations are realistic. Each 
You simply enter factory layout in- work station is defined in terms of the 
formation and production set of different operations it can per- 
using a friendly dialog and graphical form. Set-up times are considered for 
. Your factory layout de- ach operation. 
seribes how work stations and queue As each operation is completed, 
stations are connected and where they routing to the next work station is 
are located. scheduled dynamically. 
transporter. 
distances between locations. 
Any number of planned and 
SIMFACTORY verifies your unplanned maintenance actions can 
layout for you. You can correct er- be specified for any piece of equip- 
rors immediately and proceed to the ment. You can the mean time 
simulation. between failures in terms of calendar 
There are no programming delays. time or operating time. 
you see the factory at work you get easy-to-understand results 
You see the animated picture dur- 
ing simulation, understand form-- 
over. You can try different factory _ histograms, pie charts and graphs 
looks best. SIMFACTORY is available for a 
You don’t waste time completing a ———— 
run when you see a problem-- just pu nment. 
modify and proceed. We provide everything needed for 
your evaluation: complete documen- 
your factory may be simple tation, training, and user support--all 
or complex at no cost to you. 
Any work or queue station can be 
connected to any number of other 
work or queue stations. 
There are no limits to worry about. 
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specified. Complex assemblies and 
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For years, Computervision Corp. (CV) 
was the Cinderella of the computer-aided 
design /manufacturing (CAD/CAM) in- 
dustry. A pioneer in the field since the 
early 1970s, the Bedford, Mass., compa- 
ny began with its own proprietary CAD / 
CAM software running on the Data Gen- 
eral Corp. Nova computer. They moved 
on to proprietary hardware and operating 
system software in order to avoid having 
to rewrite code every time DG made hard- 
ware and operating system software 
changes. In May 1984, CV introduced its 
CVS 3000, a Sun Microsystems, Inc.- 
based workstation running under a Unix 
operating system. At that time, CV was 
the sales leader, earning $41 million on 


What’s In Store For CAD/CAM At Computervision 


sales of $556 million. 

But CV did not heed the fairy god- 
mother of the CAD/CAM market and 
stayed too long at the ball. While the 
market increased 24% to $3.5 billion in 
1985, CV lost $59 million through the 
third quarter 1985 on revenues of $324 
million, dropping its market share from 
20% to 12% in one year. 

What caused such a precipitous de- 
cline? A spokesman from CV said the sit- 
uation in 1985 became more and more 
critical because the company’s large, 
multimoduled proprietary library of soft- 
ware that covered the range from front- 
end conceptual analysis through com- 
puter-aided inspection did not run on the 


new workstation without special inter- 
faces, emulations and an _ enhanced 
graphics board. Just when the market 
was screaming compatibility across prod- 
uct lines, CV was bogged down in a pro- 
prietary morass. 

CV expects to see a big turnaround in 
1986. Within the next six months the 
company will introduce its software on a 
Unix platform on the new workstation. 
The ported software is in beta test at 16 
sites worldwide and according to the 
company preliminary reports from the 
sites are very positive. However, the com- 
pany spokesman stressed that CV will not 
announce the product until it is ready. 
“Our reputation has been scarred. Be- 


cause of that, we won’t be introducing 
[the software] until it is perfect,” he said. 
While the spokesman would not commit 
to a time frame, he said the announce- 
ment will take place in 1986 and “[the 
software] will be available to customers 
even before the announcement.” 

There is little question CV is in a make 
or break situation. ‘“‘The future of CV has 
to do with being able to move its CADDS 
4X software off the CVS 4000 platform 
into a Unix workstation environment. 
The success of CV hinges on how well 
they can deliver that product,”’ said David 
Burdick, associate director of CAD/CAM 
Industry Service at Dataquest, Inc., a 
market research firm in San Jose, Calif. 
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Just In Time 
Gets Into Gear 


Along with the terms computer-integrat- 
ed manufacturing and Manufacturing 
Automation Protocol can be added Just 
In Time, a concept gaining more atten- 
tion in U.S. manufacturing circles. 

Just In Time can be a bit confusing. 
It’s a philosophy, not a technical system, 
according to Adam Zais, director of Com- 
puter-Integrated Manufacturing Services 
at International Data Corp., Framing- 
ham, Mass. “‘Just In Time is based on the 
idea of continually trying to improve the 
manufacturing facilities through im- 
proved workplace conditions, improved 
distribution and improved assembly. 
Complicating the matter is that there is 
no one Just-in-Time prescription. Each 
situation is different.’’ One industry ana- 
lyst, however, described the Just-in-Time 
manufacturing technique as just enough 
inventory for the job, just in time. 

The fact that Just In Time can be so 
abstract is not preventing it from becom- 
ing more popular in the U.S. Zais termed 
1985 as the year of general awareness of 
Just In Time, and several industry organi- 
zations have been promoting Just In 
Time as a tool to reach a goal of zero in- 
ventory gradually. 

Xerox Corp. is heavily involved in try- 
ing to bring the Just-in-Time philosophy 
to market. The company’s Computer Ser- 
vices division introduced a Just-in-Time 
system in 1985, has been successful in in- 
stalling the system in Europe and is now 
actively promoting it in the U.S. 

The Xerox Just-in-Time system is 
termed the Business Management Sys- 
tem and is meant to achieve the following 
benefits: reduction in work-in-process in- 
ventories; decreased material flowtime 
from vendor delivery to shipment of fin- 
ished goods; elimination of work orders; 
increased accuracy of work-in-process 
accounting balances and decreased pa- 
perwork and administrative costs. 

Within the manufacturing communi- 
ty, John Proud, manager of Just-in-Time 
Manufacturing at Xerox Computer Ser- 
vices, explained it’s generally agreed pro- 
duction methods must be adopted to pull 
work-in-process along the assembly line 
rather than push it along, as has been 
standard. Proud said this is critical to 
maintaining productivity and quality 
edges over foreign manufacturers who 
have already successfully employed Just 
In Time. ‘‘The key to the whole system,” 
Proud added, ‘‘is to balance supply and 
demand within constraints placed on it.” 
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Gets Into 


ORGANIZATIONAL STRATEGIES 


Manufacturing 


t the same time MIS 

professionals have 

been advancing 

state-of-the-art data 

processing, they 
have been developing new, more 
efficient methods of managing 
production. 

Over the past 15 years, MIS per- 
sonnel have worked diligently — 
and successfully — to build and 
implement sophisticated systems 
for consolidating data on manu- 
facturing resources and require- 
ments within the factory walls. 
Some of the earliest factory auto- 
mation was software for managing 
inventory, capacity and activity on 
the shop floor. The first data base 
was IBM’s disk _bill-of-material 
processor (DBOMP) system for 
manufacturers. Because of these 
efforts, production and operations 
managers now have at their dis- 
posal powerful tools for planning 
and controlling almost every as- 
pect of production. 

But what we haven’t done until 
recently is shift our focus to the 
end of the manufacturing cycle in 
order to build sophisticated sys- 
tems to manage the market de- 


mand for the product. Separate 
systems have evolved for manag- 
ing order entry, forecast, finished 
goods and distribution require- 
ments planning. But they weren’t 
effectively tied together. We 
learned years ago that we cannot 
accurately determine the material 
requirements for production with- 
out knowing the specific produc- 
tion schedule. Similarly, we have 
discovered that due to increased 
market pressures we cannot effec- 
tively plan a production schedule 
that will satisfy the market needs 
without accounting for all the 
components of real demand. 

One of data processing’s chief 
functions is to maintain data in 
useful formats. Data in its simplest 
form has value to individual func- 
tional departments. But in order 
for data to have strategic value to 
the company, very often it must be 
consolidated with data from other 
systems. A limited number of MIS 
managers and a few software com- 
panies have come to appreciate 
this and its impact on managing 
true market demand. Some have 
made considerable progress in this 
area. What they have discovered is 


that the potential impact of this in- 
tegration is equal to if not greater 
than the impact of the evolution 
from basic materials requirements 
planning (MRP) to manufacturing 
resource planning (MRP II) sys- 
tems. 

MIS managers are in the unique 
position to help engineer this next 
advancement in information sys- 
tems for manufacturers. Data pro- 
cessing personnel who understand 
and can think strategically about 
business issues are extremely 
well-positioned to have a profound 
impact on the business — they are 
the only ones outside of top man- 
agement whose view of the busi- 
ness extends beyond the con- 
scribed limits of a functional area. 
Conversely, they must play a ma- 
jor role because managers of other 
functional departments are so 
closely focused on their own areas 
that they cannot see the bridges 
that unify the entire manufactur- 
ing operation. 

MIS managers who can think 
strategically about the business 
know where the information that 
has strategic value resides. It will 
require that they think not in 


terms of a single corporate data 
base, but rather in terms of build- 
ing a corporate information base. 
If the promise of computer-driven, 
computer-integrated manufactur- 


-ing (CIM) is to be realized, it must 


be more than robots talking to ro- 
bots. It must be production talk- 
ing to marketing. MIS managers 
are in position to help make this 
happen. 

The true goal of CIM, given in- 
creasing competitive pressures in 
the world market, must be to pro- 
duce what the market wants when 
it wants it. The management of the 
crucial factors involved in this is 
called demand management. De- 
mand management looks at the 
market a manufacturer sells to in 
terms of the demands it makes on 
manufacturing resources and 
products. Effective demand man- 
agement addresses the real issue 
of just in time — just in whose 
time? The answer isn’t just in time 
for a machining or assembly cen- 
ter on the shop floor. Ultimately, it 
must be just in the customer’s 
time, whether that customer is a 
distribution warehouse, center or 
the final customer. 
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The individual functions of the DRP system calculates the _ nal entries to the general ledger. from DRP, the MPS module in master human scheduler. 


demand management already 
occur in manufacturing and dis- 
tribution operations. These in- 
clude order entry, promising and 
management; sales forecasting 
and planning; physical distribu- 
tion planning and _ replenish- 
ment; and scheduling for manu- 
facturing production. Though 
these functions already exist, 
the responsibility for them is 
typically widely delegated 
throughout the company. De- 
mand management is the inte- 
gration of these separate func- 
tions through the sharing and 
consolidation of data from one 
area to the next. 


et’s review the detailed 
| flow of information in the 

integrated demand man- 
agement environment. First we 
will consider the information 
flow for make-to-stock opera- 
tions and then outline the vari- 
ous points of difference for as- 
semble-to-order manufacturing. 

Typically, make-to-stock 
(MTS) manufacturers produce 
consumer items where there is a 
high volume of customer orders 
and a large product mix. Prod- 
ucts include the manufacture of 
auto parts, small appliances, ap- 
parel, food processing, toys, 
hardware and pharmaceuticals 
among others. If there is no 
stock available, it very often 
means no sale. The critical man- 
agement issue, therefore, is co- 
ordinating manufacturing and 
distribution center replenish- 
ment schedules to satisfy de- 
mand without overbuilding in- 
ventory. 

When an order is received 
and processed in an integrated 
demand management environ- 
ment, the order entry clerk can 
promise an order delivery from 
on hand or in transit inventory 
in the distribution network, 
from planned but as yet unau- 
thorized inventory replenish- 
ment scheduled by the distribu- 
tion resource planning system 
or from work-in-process in man- 
ufacturing (view of availability 
through Master Production 
Scheduling — MPS). The entry 
clerk has the flexibility to prom- 
ise a date from any combination 
of channels because he has visi- 
bility to all resources. 

The coordination of distribu- 
tion network requirements and 
manufacturing is achieved 
through Distribution Resource 
Planning (DRP). The same logic 
of time-phased Material Require- 
ments Planning (MRP) in MRP 
II (handled by the MPS module) 
is extended to DRP for planning 
inventory replenishment in the 
distribution network. DRP cal- 
culates the replenishment 
schedules for each end item at 
the distribution warehouse level 
using data regarding policy on 
the relationships between distri- 
bution centers (who feeds who, 
who has preference and so on), 
sales forecasts, outstanding cus- 
tomer demands, current inven- 
tory and goods in transit. While 


schedule, the execution of the 
plan requires action by the dis- 
tribution inventory. manager to 
authorize the movement or re- 
plenishment of inventory. 

In an_ integrated demand 
management environment, the 
order entry system is responsi- 
ble for all shipping activity — 
from releasing orders for ship- 
ment and cutting the shipping 
paper to triggering the billing 
function and appropriate jour- 


It is the order entry system as 
well that captures and posts ac- 
tual demand back to the sales 
forecasting system. 

On the manufacturing side, 
the scheduling of production is 
calculated by MPS in the manu- 
facturing system. In the inte- 
grated demand management en- 
vironment, this is greatly aided 
by input from DRP. DRP picks 
up where MRP II leaves off — at 
the shipping docks. With input 


the manufacturing system mas- 
sages data concerning forecasts, 
outstanding commitments, cur- 
rent inventory levels and replen- 
ishments already in progress. 
MPS calculates a three-year pro- 
duction plan. As planned pro- 
duction moves within the critical 
path time frame, the MPS mod- 
ule recommends actions (release 
of manufacturing orders, com- 
mitment of capacity and so on) 
that must be initiated by the 


Once the finished goods enter 
the distribution network in the 
integrated demand management 
environment, they are tracked 
by advanced inventory manage- 
ment features in the manufac- 
turing system. These features 
include random storage to the 
detail level of aisle, bay and bin; 
allocation and picking; cycle 
counting; inspection; lot trac- 
ing; and whether inventory on 
hand is available to promise or 
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not. These features, particularly 
random storage and allocation 
and picking, greatly improve the 
efficiency of inventory manage- 
ment throughout the manufac- 
turing /distribution network. 
The random storage feature 
identifies all storage locations 
for the requested items, and the 
allocation policies and picking 
features specify the most effi- 
cient method of satisfying de- 
mand. It is the advanced inven- 
tory management features that 
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trigger issue transactions that 
maintain the on hand balance 
status reflecting the most cur- 
rent activity. This integration 
closes the information loop and 
enables order entry personnel to 
quote reliable available-to-prom- 
ise delivery dates to the custom- 
er. 

Assemble-to-order operations 
make both consumer and indus- 
trial products. Examples of con- 
sumer products include furni- 
ture and automobiles; industrial 


products include electronics and 
instrumentation among others. 
The frequency of customer or- 
ders ranges across the spectrum 
from low to high, but the prod- 
uct mix is broad as with make- 
to-stock discussed above. The 
primary business issues include 
the ability to manage product 
configuration planning properly 
and the servicing of customer 
orders. 

The sequence of events be- 
gins here with the master pro- 


duction schedule in the manu- 
facturing system. The MPS is 
calculated for families of prod- 
ucts rather than finished end 
items. (It is easier and more use- 
ful to plan for broad families 
without calculating all the vari- 
ous product configurations to 
the detail level.) 

When an order comes in, the 
order entry clerk keys in the 
model number and the quantity 
requested. The order entry sys- 
tem retrieves the planning bill of 
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material from the MPS module 
along with relevant available-to- 
promise information for all op- 
tions. The order entry clerk 
checks off the options desired 
and gives the customer a tenta- 
tive shipment date. When the 
delivery date is acceptable to the 
customer, the clerk processes 
the order as a firm planned order 
and the system passes that infor- 
mation to the manufacturing 
system, which plans and con- 
trols the production of the or- 
der. 


s production progresses, 

the reporting transac- 

tions in the manufactur- 
ing system post progress up- 
dates to the order entry system. 
When the order is completed, 
the manufacturing system noti- 
fies the order entry system that 
the order is ready to be shipped. 
The manufacturing accounting 
features in the manufacturing 
system generate the journal en- 
tries to the general ledger. 

As in the make-to-stock envi- 
ronment, the order entry system 
handles the cutting of the ship- 
ping documents and the invoice. 
The order entry system also up- 
dates its own records including 
the processing of the invoice and 
the sales/accounts receivable 
journal entries to the general 
ledger. The order processing 
system also notifies the manu- 
facturing system that the order 
has been shipped so that the 
manufacturing system can close 
its records on the order. The 
manufacturing accounting fea- 
tures format the journal entries 
regarding cost of goods sold and 
credits the order to shipping in- 
ventory. Once again, the infor- 
mation loop is closed. 


turing a strategic compo- 

nent of the corporate busi- 
ness plan, MIS professionals 
must take the initiative. Their 
function within the corporation 
enables them to view the busi- 
ness as a whole. 

Demand management is the 
next major milestone in informa- 
tion systems integration in man- 
ufacturing. The benefits of view- 
ing the total demand on 
resources include improved ca- 
pacity utilization, reliable avail- 
able-to-promise dates and im- 
proved efficiencies in the 
physical distribution of finished 
goods. Given the new global 
market realities of the 1980s, 
with increasingly competitive 
price, quality and service stan- 
dards, the issue is economic sur- 
vival. 


[: order to make manufac- 


Dicasali, vice-president, Man- 
agement Science America, Inc., 
is responsible for the compa- 
ny’s Manufacturing Systems 
Division in Winston-Salem, 
N.C., which designs and devel- 
ops integrated manufacturing 
resource planning (MRP Il) 
software for repetitive, job shop 
and process industries. 
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MAP STRATEGIES 


he Manufacturing 
Automation Protocol 
(MAP) industrial 
networking standard 
has generated a lot of 
discussion, but is MAP really any- 
thing more than a buzzword? Is 
anyone out there really using it? 

At a recent MAP Users Group 
meeting in Toronto, MAP user in- 
stallations were still in short sup- 
ply, but the number of user pilot 
projects discussed and being put 
in place seemed to be growing 
quickly. So are the numbers of 
vendors entering the market with 
MAP products. 

This year promises to be a wa- 
tershed for MAP. IBM surprised 
many people when it used the To- 
ronto get-together as a platform 
to announce its entrance into the 
MAP market through a joint de- 
velopment agreement with Indus- 
trial Networking, Inc. (INI), a San- 
ta Clara, Calif., MAP network 


vendor, which itself is a joint pro-° 


ject between Ungermann-Bass, 
Inc. and General Electric Co. 

IBM only:announced its en- 
trance and left vague what prod- 
ucts would be forthcoming. Tradi- 
tionally, IBM enters an area only 
after that market has been firmly 
established, so the announcement 
helps cast an aura of credibility to 
the emerging MAP market. 

IBM’s move also takes on more 


significance in light of Digital 
Equipment Corp.’s announced 
joint agreement with Concord 
Data Systems, Inc. (CDS), the es- 
tablished Marlborough, Mass., 
MAP vendor to develop 10M-bit / 
sec MAP interfaces to DEC’s Mi- 
crovax computers. DEC’s strong 
presence in industrial automation 
will put pressure on IBM to avoid 
being frozen out early from what 
is shaping up to be the primary ve- 
hicle for U.S. industry’s push to- 
ward reautomation by the year 
2000 and beyond. 

In between IBM and DEC has 
come a flurry of MAP product in- 
troductions from other computer 
vendors anxious to provide MAP 
interfaces for those users begin- 
ning to plan MAP pilots on top of 
existing in-house networks. 

Vendors with already strong 
presences in industrial automation 
(such as Motorola, Inc.; Allen- 
Bradley Co.; Honeywell, Inc.; and 
Fairchild Data Corp.) are launch- 
ing MAP component products in 
1986. These companies represent 
the vanguard of what is becoming 
a scramble to provide interface de- 
vices between their own products 
and the MAP IEEE 802.4 token 
bus network standard that serves 
as the MAP backbone. 

In the meantime, however, 
there is understandably some con- 
fusion on the part of users. In the 


first place, the IEEE standard sup- 
ports data communications rates 
of 1M bit/sec, 5M bit/sec and 
10M bit /sec, though some indus- 
try analysts suggest MAP will be 
operational at the full 10M-bit/ 
sec rate only. 

Confusing the issue are the var- 
ious MAP network specifications, 
a series of testing parameters by 
which the MAP industry polices 
vendor conformity and claims to 
MAP compatibility. Under the cur- 
rent MAP 2.1 specification, a facil- 
ity called the Industrial Technol- 
ogy Institute in Ann Arbor, Mich., 
acts as a sort of MAP Underwriters 
Laboratory, granting approval to 
those vendor products that have 
passed MAP conformity tests. 

Also muddying the waters are 
the seven layers of the Interna- 
tional Standards Organization 
(ISO) Open Systems Interconnect 
format on which MAP is based. 
The first four layers of this stan- 
dard comprise the physical con- 
nect and transport layers while the 
top three layers involve software. 
At this stage of MAP product of- 
ferings, most products being: in- 
troduced cover the bottom four 
physical layers while the top three 
layers — data translation, restruc- 
turing and application — are still 
very weak and far from standard- 
ized, a situation that has surprised 
some users. 


Nonetheless, a growing number 
of users now feel the time is right 
to start putting the MAP pieces 
into place. Bill Renbargen, senior 
technical analyst at Whirlpool 
Corp. in Evansville, Ind., for ex- 
ample, is overseeing a MAP pilot 
installation project in its automat- 
ic washer assembly division. The 
pilot will involve interfacing both 
the division’s IBM mainframe- 
based production and material 
control system and a Honeywell- 
based quality control and produc- 
tion scheduling system to a MAP 
standard local-area network sup- 
plied by Honeywell. 

Though the pilot is scheduled 
to be in full production by August 
of this year, Renbargen said that 
“everything from the gateways 
down”’ has not been implemented 
yet. 

“It shouldn’t be a problem inte- 
grating [IBM’s] SNA [System Net- 
work Architecture] to the MAP 
network,”’ Renbargen explained, 
“because SNA is a stable protocol. 
It’s the [physical] link to MAP that 
needs to be stabilized.” 

Another project, perhaps 
unique at this point, is a MAP in- 
stallation at a Kaiser Aluminum 
and Chemical Corp. forging plant 
in Erie, Pa. It is one of the few ex- 
isting examples of a MAP installa- 
tion that is not a pilot project, but 
an actual working configuration 
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Because the Cullinet Manufacturing System is an 
_integrated manufacturing solution... 


...it delivers visibility and control over the entire organization. Through its exclusive multi-plant capabilities 
the Cullinet solution delivers the ability to meet each of your location’s individual requirements regardless 
of the number of plants, warehouses or cost centers—unique bills of material, routings and even work days 
can be established for each. 

The Cullinet Manufacturing System also recognizes the interdependencies between plants and auto- 
matically plans for transfer of goods to required locations while maintaining visibility of stock in and be- 
tween locations. 

The Cullinet solution is also designed to allow you and your managers to focus on the most critical tasks 
in the manufacturing environment. Tasks such as dolerite new products, planning and maintaining realis- 
tic production schedules and making cost effective purchase decisions. Culliner’s innovative online capa- 
bilities eliminate non-productive tasks by delivering powerful productivity tools like our mass update or 
replace feature, online part cross referencing and final assembly scheduling. The result is shorter implemen- 
tation schedules and the cost benefits and productivity gains you demand from a comprehensive manufac- 
turing planning and control system. 

The Cullinet Manufacturing System is used in many different environments: discrete manufacturing; 
repetitive manufacturing where production is more likely controlled by schedules and materials are auto- 
matically issued to the floor; and government contracting where requirements for unique bills, specific 
materials and serial number control is essential. Only with Cullinet’s truly integrated Manufacturing System 
that incorporates Master Production Scheduling, Order Entry, Bill of Material, Materials Requirement Plan- 
ning, Inventory Control,Purchasing, Shop Floor Control and Cost Control, all working together, can a man- 
ufacturer successfully implement the capabilities needed to be ahead of the competition. 


Because the Cullinet Manufacturing System has an 
integrated information center... 


...it provides easy access.to all pertinent facts so that informed decisions can be made. Frequently, the man- 
ufacturing planner needs to analyze information from multiple sources whether it resides on the mainframe, 
departmental minicomputers or on personal computers. For example, Cullinet’s Information Center Man- 
agement System’s micro to mainframe integration allows the manufacturing planner .to associate informa- 
tion about sales orders, finished goods status, capacity requirements and a wide variety of other production 
and engineering information, and download it to their personal computers for analysis when developing 
production schedules. Only by means of Cullinet’s unique approach to integration, where our manufactur- 
ing solutions are completely integrated with our Information Center Management System, are you provided 
the tools you need to create a complete Manufacturing Information Center. 


Because the Cullinet Manufacturing System has an 
integrated database foundation... 


...it provides the ability to respond quickly to changes in the business environment. Database management 
is the foundation of a complete information system. IDMS/R, Cullinet’s advanced relational DBMS is the 
foundation of Cullinet’s approach. Its advanced architecture ensures accuracy and completeness of all data, 
provides security and delivers the performance required in today’s real time environments. IDMS/R is the 
means by which all information is shared among the manufacturing solutions and delivered to the Infor- 
mation Center. Cullinet’s Application Feature Generator allows you to make Cullinet’s Manufacturing System 
into a unique solution for your organization. It permits both your users and MIS to easily tailor the system to 
meet today’s unique requirements and build in new functionality to address the changing needs of 
tomorrow—dquickly and easily—and put them to use immediately. 


Cullinet’s complete manufacturing solution is based on this three level integration. The result is acom- 
prehensive Fourth Generation Manufacturing system that delivers the tools you need to address today’s 
most critical business requirements, make decisions on the latest information and respond to the challeng- 
ing environment of today and tomorrow. Only through the complete integration of Cullinet’s manufac- 
turing solutions with its information center and database management system can you gain a 
lasting competitive advantage. 

For information about Cullinet’s Manufacturing System call our toll-free number 1-800-551-4555 
today. 
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installed by a company without direct 
vendor ties to MAP. 


ser MAP project is a 6,000-foot CDS 

Token/Net broadband network that 
is handling both financial and process 
control operations for the plant. CDS To- 
ken/ Net Interface Modules (TIMs) con- 
nect over 150 multivendor devices in- 
cluding programmable and process 
controllers, computer-aided design and 
manufacturing (CAD/CAM) worksta- 
tions, terminals and personal computers 
to the network, which is driven by a Data 
General Corp. MV 10000 computer. 

William Geibel, staff electrical engi- 
neer at Kaiser's Pleasanton, Calif., Cen- 
ter for Technology, was in charge of the 
Erie plant MAP installation. Geibel ex- 
plained that the plant dates from World 
War II and was a confusing array of con- 
trollers. computer terminals and _ tele- 
phone wiring before the MAP project got 
underway. Geibel was called in and imme- 
diately set about to find vendors that 
could scrap the existing system and cable 
a network to string all the equipment to- 
gether efficiently. Geibel settled on the 
Token / Net network from CDS, then ap- 
proached his superiors about installing 
MAP. 

“MAP was still basically an ideology 
when we started putting it in,"’ Geibel ex- 
plained. ‘The trouble is that when you 
mention MAP, the first thing people have 
to do is define what they think it is. Get- 
ting the concept and making people look 
ahead to the future as to what MAP could 


I n operation since July 1985, the Kai- 


MAP STRATEGIES 


accomplish, how it would save them mon- 
ey — that was a tough selling job.” 

Geibel persisted, introducing a cre- 
ative financing scheme that would defray 
much of the networ cost through an en- 
ergy management System. Management 
agreed with the proposal. “‘The network 
is not set up ina realtime process control 
sense, it’s more event-driven,” Geibel 
said. “I don’t think MAP will truly be- 
come realtime until maybe 10 or 20 years 
down the line. The technology isn’t to the 
point yet where I think people will design 
MAP other than for slow processes, 
where they can get feedback and assure 
that everything is following the clock.” 

Geibel did express concern that the 
current trend in the MAP industry toward 
vendor consolidation and working agree- 
ments (Allen-Bradley Co.’s purchase of 
3M Co.'s networking division and GE's 
coformation of INI are two examples) will 
restrict user choice. “Fairchild [Data] has 
made an agreement with CDS, Intel 
{Corp.] has made an agreement with GE 
and DEC has agreed to buy CDS front 
ends to get into MAP,” Geibel said. ‘*Ev- 
erything is tending toward consolidation, 
and I don’t see new players jumping into 
the area of providing everything.” 

On the other hand, Geibel added that 
consolidation would not be such a bad 
thing if vendors could reach the point 
where they could get together and share 
the market and make their equipment 
compatible. “I'd be happy buying from 
several vendors if I could,”’ he said. 

Susan Baumann, product marketing 
specialist for communications products 
at GE in Charlottesville, Va., said her 
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company has several MAP pilot projects 
scheduled for 1986 and 1987. ‘The 
problem is that even the so-called real 
MAP installations that have been dis- 
cussed aren't truly full MAP implementa- 
tions," Baumann said. “They involve 
running virtual terminals over a token 
bus network on the 802.4 protocol.” 

Two MAP pilot projects are soon slat- 
ed for The Boeing Co.'s Military Aircraft 
Division in Wichita, Kan. The company 
plans to layer MAP 2.1 networks on ex- 
isting broadband networks operating in 
the Boeing Electronic Assembly Manu- 
facturing (BEAM) and Robotically En- 
abled Assembly Cables and Harness 
(REACH) projects, the first handling 
electronics assembly, the other aircraft 
harness manufacturing. 

“The equipment will be installed this 
year for the BEAM project and for parts 
of the REACH program,” Chuck McCain, 
MAP user group chairman at Boeing, ex- 
plained. ‘*Both should be fully operation- 
al in 1987. The backbone MAP networks 
will be about 300 feet and will be con- 
nected to our existing plantwide cabling 
network. We'll be using INI to connect 
IBM Series /1 computers.”” McCain add- 
ed that the plan eventually calls for inte- 
grating Boeing’s TOP office networking 
standard with the MAP networks. 

McCain said he does not see the cur- 
rent string of vendor consolidations as 
negatively affecting the MAP user. ‘‘Even 
though DEC is going with a CDS data set 
for its VAX systems, INI is still develop- 
ing a board that will allow them onto a 
VAX network and so on. There are simi- 
lar things going on behind the scenes 
that won't impinge on the user environ- 
ment. 

“Tl see these initial things that INI and 
CDS are doing with IBM and DEC as a 
sort of foot in the door, looking for a 
competitive edge in the short-term until 
everybody gets interoperable and people 
have figured out how to make those con- 
nections between whatever they're pro- 
ducing and VAX and IBM equipment.” 

McCain also viewed IBM's announce- 
ment as a necessity. “‘The problem IBM 
has is that DEC is making such big in- 
roads into the manufacturing industry. 
We have DEC VAX 11/780, VAX 11/ 
785 and 8600 computers all over our 
[Wichita] factories in manufacturing pro- 
duction. Our big business systems run on 
IBM, but everything below that is pretty 
much DEC. I think it’s a marketing strat- 
egy on IBM's part because they can see 
DEC making gains and moving them out, 
so IBM has to do something now.”’ 


nother company heavily involved 

with MAP is the Eastman Kodak 

Co. in Rochester, N.Y. Kodak is 
currently installing a MAP-based produc- 
tion control system tying together IBM 
mainframes and DEC VAX 11/780s 
through INI interfaces. The pilot is 
scheduled to be in operation this July. 
Also being considered is a MAP-based 
flexible manufacturing system tying to- 
gether IBM Personal Computers used as 
production cell controllers. 

Charles Gardner, director of informa- 
tion services at Kodak and head of the in- 
dustry MAP /Technical and Office Proto- 
col steering committee, made it clear why 
his company is pushing toward MAP. 
“The benefits of MAP include better use 
of technical resources, reduced develop- 
ment and maintenance costs, less custo- 
mization, more flexibility and shorter de- 
velopment lead times. We've established 
that 50% of the total costs of factory sys- 


tems are communications related. One 
communications standard like MAP will 
cut costs across the board.” 

As for the seventh layer of MAP, the 
actual software applications layer, Gard- 
ner said that developers of MAP products 
should not concern themselves too much 
with the current lack of MAP applica- 
tions. “The main thing is to get the 
[MAP] pieces in place,” he explained, 
“and users will fill the applications gap.” 

Gardner offered some advice for com- 
panies thinking of taking the step to in- 
stalling a MAP pilot: ‘Use key vendors, 
involve key designers, try to stay within 
schedules, keep the project visible and 
accessible to in-house personnel and be 


prepared to train those interested in 


learning about MAP.” 

With the influx of new MAP vendors 
and more users, the spotlight has tempo- 
rarily been taken away from General Mo- 
tors Corp. Though the automobile giant 
keeps actively pushing ahead with MAP 
installations, most notably in its Detroit- 
Hamtramck and Saginaw, Mich., assem- 
bly plants, its days as the sole promoter 
and force behind MAP and MAP pilot pro- 
jects are most likely gone. 


ther companies are taking up the 

slack. IBM’s Toronto MAP an- 

nouncement, for example, fol- 
lowed IBM's commitment to install MAP 
pilot projects using IBM Series/1 mini- 
computers and IBM-produced MAP con- 
nectivity software in its assembly plants 
in Endicott, N.Y.; Lexington, Ky.; and 
Richmond, Va. 

The Endicott facility produces com- 
puter chips and circuit boards and assem- 
bles IBM’s 4300 Series mainframe com- 
puters. The IBM plant uses a 
photographic process to imprint circuits 
on the chips and boards, while a wet pro- 
cess comparable to photographic devel- 
opment is used to place conductive mate- 
rial on the exposed areas of the products. 
The MAP pilot will monitor process data 
on a realtime basis using an IBM host 
computer, five IBM Series /1 computers 
and 10 PCs used as graphics worksta- 
tions. The MAP backbone is a CDS 802.4 
Token / Net network. 

The John Deere Harvester Works has 
been actively promoting a MAP pilot at 
its East Moline, IIl., assembly plant. The 
farm equipment manufacturer is also us- 
ing a network from CDS to connect a di- 
rect numerical control unit in its comput- 
er center to some numerical control 
fabricating machines located out in the 
plant. The network allows operators to 
access, change and call down part pro- 
grams to the machines. A future applica- 
tion will have the. network controlling 
product quality in automated spot weld- 
ing operations. 

Another significant announcement is 
that Honeywell will install two internal 
MAP. pilot projects in 1986, one a shop 
floor control pilot at the company’s 
Phoenix, Ariz., facility, the other a flexi- 
ble automation pilot linking work cell 
and programmable controllers at the 
company’s Gardenia, Calif., manufactur- 
ing site. Both these projects are intended, 
like similar projects with other MAP ven- 
dors, to demonstrate Honeywell’s dual 
role as a MAP vendor and MAP user. 

“There’s no doubt MAP vendors are 
spurting ahead,”’ Whirlpool’s Renbargen 
concluded. I think it might ‘be time 
to hold back and let users catch up.” 


Kolodziej is a senior writer at Computer- 
world Focus. 
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ust when MIS managers 
in large manufacturing 
facilities are getting a 
handle on mainframe- 
based manufacturing 
resource planning (MRP II) sys- 
tems, along comes a curve ball — 
microcomputer-based MRP II. 

But what’s the advantage to the 
microcomputer systems? In reali- 
ty, is there anything that these 
smaller software packages can do 
that the mainframe systems can’t? 
The quick-fix answer is — proba 
bly not. 

Bob Guise, senior manufactur- 
ing consultant at Comserv Corp., 
manufacturer of AMAPS/3000 
and AMAPS/Q mainframe MRP II 
systems, sees mainframe MRP II 
operating globally with many pa- 
rameters, reaching all the way 
from the accounting structure 
down to shop floor scheduling. 
These systems, according to 
Guise, are simply not capable of 
performing all the local optimiza- 
tions necessary to make certain ar- 
eas of the plant more efficient. 

Guise doesn’t recommend that 
companies drop their large MRP II 
systems. What he does suggest is 


that the smaller, microcomputer- 
based systems be used to model 
pieces of the vast amount of infor- 
mation resident on the mainframe. 
“Corporate MRP II gives you a 
global picture and gives you some 
boundaries to the problem. Within 
those boundaries you download 
data to the local areas and let the 
local areas use the best techniques 
for scheduling. Then information 
can be fed back, selectively, to 
highlight any  discrepancies,”’ 
Guise explained. 

While the Computerworld Fo- 
cus survey of vendors and users 
did not elicit the ideal situation de- 
scribed by Guise, the following are 
examples of three fairly typical mi- 
crocomputer-based MRP II sys- 
tems along with some users’ views 
of the systems. 

A materials requirements plan- 
ning package is available from 
Twin Oaks, Inc. of Cottage Grove, 
Minn. It runs on the IBM Personal 
Computer, Personal Computer 
XT, Personal Computer AT or 
100% PC-compatible computer 
with a minimum of 256K bytes of 
random-access memory (RAM). 
The software is comprised of 


four groups: engineering, materi- 
al, production and management. 
Modules in the engineering group 
establish the item record and 
maintain all relationships to other 
data base records, define the labor 
and operation required to com- 
plete the assemblies, define the re- 
lationships between the various 
materials used for the assembly of 
a product, accept engineering 
change orders or offer options and 
parameters that affect the logic of 
various programs. 

The materials group provides 
inventory control such as stock- 
room issues, receipts and adjust- 
ments; produces a material list for 
assemblies; offers inventory re- 
ports from secondary locations; 
generates inventory cycle count- 
ing tickets; reports historical data; 
tracks balances-on-order and 
prints purchase orders showing 
cost variance between standard, 
current, quoted and actual prices. 

Production modules control all 
date generation and scheduling 
for the work orders; create, re- 
schedule and cancel planned work 
and purchase orders through the 
materials planning module; deter- 


mine the labor by operation for a 
work center; schedule a day’s 
work within work centers; and 
provide labor, capacity and cost in- 
formation for work centers. 

Management modules involve 
master scheduling, cost develop- 
ment and variance reporting, 
which provides cost accounting 
information and physical inven- 
tory, which creates preprinted in- 
ventory tickets. 

Groups of MRP II software 
range in price from $3,375 to 
$8,295; modules are priced sepa- 
rately from $350 for the second- 
ary description module to $1,475 
for the work order module. 

Bob Dahlberg, production man- 
ager at Chernow Communica- 
tions, Inc. in Boulder, Colo., a 
subsidiary of International Tele- 
phone & Telegraph Co. (ITT), has 
been using Twin Oaks software on 
ITT Extras with 10M-byte hard 
disks. He is about to network the 
four computers on which MRP II 
runs. 

Although Chernow Communi- 
cations, which manufactures tele- 
phone call accounting systems for 
hotels, currently has a DEC VAX 
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750, Dahlberg decided that a microcom- 
puter-based MRP II system was prefera- 
ble to one running on the VAX. “To get 
roughly the same muscle that I’ve got 
with Twin Oaks would have cost me 
about $32,000,” he explained. 

Dennis Timlen, general manager of 
the Mechanized Electronics Assembly Di- 
vision of the Specialized Electronics 
Products Group of Universal Instruments 
Corp. in Binghamton, N.Y., noted deliv- 
eries improved by 50% and inventory 
turns saw a 100% increase after imple- 
mentation of Twin Oaks. However, Tim- 
len expects his company will move up toa 
mainframe-based system because re- 
sponse time on the microcomputers is 
poor. “We're getting maxed out because 
of the Cobol compiler limitation,” he 
said. 

But Bruce Peterson, manager of infor- 
mation services for Johnson Wax Asso- 
ciates, a division of S.C. Johnson and 
Son, Inc. in Racine, Wis., another Twin 
Oaks user, thinks microcomputer MRP II 
systems definitely have a place in Fortune 
1000 companies. ‘‘Not every operation 
within a business can afford a highly so- 
phisticated manufacturing control sys- 
tem. For $18,000 [in hardware and soft- 
ware] a small $5 million manufacturing 
operation can get some computer power 
behind it,”’ Peterson said. 

MFG Software Corp., a subsidiary of 
Microtechnology Sources, Ltd., devel- 
oped Fourth Shift manufacturing soft- 
ware for micros. Interestingly, this prod- 
uct was spun off by Comserv because a 
microcomputer-based product presented 
marketing problems that its sales force 
would find difficult to overcome. 

Fourth Shift offers a data base manag- 
er and a user interface to provide on-line 
assistance. The hardware required to op- 
erate Fourth Shift is the PC XT, PC AT or 
PC-compatible computer. 512K bytes of 
RAM is recommended for most modules. 

Fourth Shift modules include system 
control, general ledger, accounts pay- 
able, accounts receivable, inventory con- 
trol, product costing, bill of material, 
purchasing, material requirements, order 
entry, job shop (which includes resources 
management and custom products) and 
multiuser /local-area network modules. 
Modules may be purchased separately 
and range in price from $195 to $4,995. 

The California-based Dracon Division 
of Harris Corp., whose Chatsworth plant 
is a make-to-order sheet metal fabrication 


facility, is a beta test site for Fourth Shift. 
Their problems are somewhat unusual in 
that they provide materials on a Just-in- 
Time basis to its electronics and manufac- 
turing facility in Camarillo, Calif. 

Tom Houston, operations manager, 
saw the package in 1984 and was im- 
pressed with its functionality. In addi- 
tion, the package made sense for their 
particular method of manufacturing. 
“Because of our Just-in-Time techniques, 
sometimes we have to run product lines 
like separate businesses,’’ Houston ex- 
plained. Houston also liked the ease of 
implementation: It took over two years to 
implement a mainframe MRP II system at 
company headquarters. 


icro-MRP, Inc. offers an MRP 
M II system called Max, a closed- 

loop planning production and 
control system. Max runs on a PC, PC 
XT, PC AT or 100% PC-compatible com- 
puter in either a single- or multiuser sys- 
tem. kK requires 320K bytes of memory 
and hard disk storage. The system is 
menu-driven and has help screens. 

Max is comprised of three groups of 
fully integrated modules. The foundation 
group includes bill of materials, inven- 
tory control and interface modules. Bill 
of materials is used to create and main- 
tain information about the structure of 
products. Inventory control maintains in- 
ventory for on-hand quantities for each 
part while the interface module provides 
two-way load/unload access to data 
stored in Max. Interface allows users to 
download Max data and use other soft- 
ware or custom-written programs to ma- 
nipulate data, write customized reports 
or communicate with mainframes or 
minicomputers. Interface also includes 
the capability to bulk load data directly 
into Max and perform a mass update. 

The planning module consists of Mas- 
ter Production Scheduling and MRP II. 
Master Production Scheduling plans pro- 
duction for finished goods or customer 
items covering the total lead time re- 
quired to build the item from scratch. 
Master Production Scheduling is man- 
ually implemented based upon a combi- 
nation of forecast demand, actual cus- 
tomer demand and available plant 
capacity. MRP II then extends Master 
Production Scheduling for finished 
goods down to lower-level assemblies and 
parts. 
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Purchasing Control, Shop Floor Con- 
trol, Costing and Management Perfor- 
mance make up the Control Module. Pur- 
chasing Control is used to monitor and 
control the priorities of planned and re- 
leased purchase orders. This module re- 
sponds to changes in the MRP II Module 
and communicates the changes to ven- 
dors through the purchasing operation. 
Shop Floor Control coordinates orders 
for assembly and monitors cost informa- 
tion. Management Performance provides 
reports that analyze productivity. Max 
modules are priced separately from 
$6,000 and maintenance fees are extra. 
The complete bundled set costs $19,200 
with a maintenance agreement of $2,300. 

Caere Corp. in Los Gatos, Calif., is a 
manufacturer of bar code scanners and 
optical character recognition equipment. 
Robert Glen, manufacturing engineering 
manager, has had extensive experience 
with mainframe MRP II systems and 
thinks that Micro-MRP compares favor- 
ably with the larger mainframe installa- 
tions and in some respects is better. ‘In 
larger installations you have to work 
through an MIS group whereas here you 
are more or less in charge of your own 
destiny,”’ he said. In fact, while Caere 
does have a Hewlett-Packard Co. 3000, 
there is no MIS department “‘in the classi- 
cal sense,”’ Glen said. 

The Becton-Dickinson & Co. plant in 
Salt Lake City is unique in that the Micro- 
MRP system runs on 22 IBM, Compaq 
Computer Corp. Compaq and Eagle Com- 
puter, Inc. Eagle computers tied by 300M 
bytes of hard disk storage and 4M bytes 
of main memory on a Novell, Inc. net- 
work. 

Scott Lindgren, plant MIS manager, 
chose Micro-MRP primarily for cost con- 
siderations. ‘We had an HP 3000 series 
48 running Comserv. The typical syn- 
drome of the mainframe is when you run 
out of capacity, you go out and buy an- 
other mainframe and then go through a 
one-year conversion. With the micro con- 
cept, all I have to do is purchase another 
network, tie it to the old one, add 24 more 
users, 500 megabytes of disk storage, 8 
megabytes of main memory and up to five 
more printers,’’ Lindgren enthused. 


Lindgren’s installation is a real suc- 
cess story. When he got rid of the HP 
3000, he cut his MIS budget by two 
thirds and his staff from seven to three, 
including himself. While Lindgren says 
his objective is to work his way: out of a 
job, this kind of bottom-line performance 
might be more likely to land him a vice 
presidency. 


hile the subject of microcom- 
W puter-based MRP II systems 

may bring up questions of tech- 
nical capabilities, the biggest question in 
the minds of most MIS directors, of 
course, is: How will microcomputer- 
based MRP II systems affect MIS depart- 
ment resources? 

Harris’ Houston who has been on both 
the mainframe and microcomputer side of 
MRP II systems, thinks the reaction will 
be mixed. ‘Typically, the micro packages 
do not require any MIS involvement while 
[MRP II.on the mainframe] can’t be done 
without the MIS staff. So on the one side 
you've got the MIS guy wanting to keep 
his job going and on the other it’s real 
easy for him not to have to get involved. 
There’s going to be a trade-off,’’ Houston 
suggested. 

Becton-Dickinson’s Lindgren sees the 
combination of personal computer net- 
works and MRP software as the wave of 
the future and predicted that large main- 
frame sites will decrease. A data process- 
ing professional for the past 15 years and 
an active participant in migrations from 
an IBM 1620 through the 360 and 370 
series and into many DEC VAX and HP 
installations, he welcomes the change to 
the age of the microcomputer and indi- 
vidual departments’ responsibilities for 
implementation and maintenance. 

“Most MIS departments have a ten- 
dency to try to create an empire. But 
when you start saying, ‘Hey, you don’t 
need that empire to facilitate the needs of 
wherever you're at,’ you’re invading their 
turf. I used to be there myself. I don’t feel 
that way anymore,” he concluded. 


White is a senior writer at Computer- 
world Focus. 
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» ccess to computer- 
aided design (CAD) 
tools has never been 
as widespread as it is 
now. Many small en- 

gineering and architectural firms 
are investing in design automation 
for the first time, and increasing 
numbers of colleges and technical 
schools across the U.S. offer 
courses in the subject. Longtime 
CAD users like those in the auto- 
motive industry are beefing up in- 
stallations, with the goal of put- 
ting a personal workstation on 
each designer’s desk. 

What’s behind this explosion in 
CAD usage? One factor is the 
emergence of low-cost personal 
computers that have slowly but 
steadily gained acceptance. Critics 
initially scoffed at the idea of run- 
ning engineering applications on 
what was at first considered a toy. 
As more powerful personal com- 
puters, most notably IBM’s Per- 
sonal Computer AT, came on the 
market, the very effective — and 
very inexpensive — performance 
of personal computer-based CAD 
became apparent. 

Personal computer-based CAD 


currently represents the fastest 
growing segment of the CAD mar- 
ketplace. Personal computer- 
based systems are increasing from 
1% of total mechanical computer- 
aided design, manufacturing and 
engineering (CAD/CAM/CAE) 
revenues in 1984 to 33.8% in 
1990, according to International 
Data Corp. (IDC), Framingham, 
Mass. Engineering workstations 
will also represent 33.8% of reve- 
nues in 1990, up from 20.8% in 
1984. Host-based systems, on the 
other hand, will take a dive from 
the 1984 figure of 66.4%, ac- 
counting for only 13.7% of me- 
chanical CAD/CAM revenues in 
1990, according to IDC. 

The rapid rise of low-cost solu- 
tions in this industry will force the 
total revenues to decrease 4.3% 
from 1984 to 1990, according to 
IDC predictions. To say that this 
will have a significant impact on 
traditional turnkey CAD vendors 
is an understatement. These estab- 
lished companies must react now 
to the inevitable drastic shrinking 
of profit margins. The rules are 
changing, and companies that 


have grown fat selling turnkey 


systems at $100,000 apiece will 
have to change the way they do 
business. 

Perceptions of what CAD is and 
how purchasing decisions are 
made are changing too. Typical 
configurations in the early days of 
CAD were mainframe-based sys- 
tems. These were most often 
found in advanced engineering en- 
vironments such as aerospace and 
automotive companies, where 
high levels of complexity in the de- 
sign process made design automa- 
tion a necessity. 

Buying CAD has traditionally 
meant a large capital investment. 
It’s also a major corporate com- 
mitment to a sophisticated tech- 
nology, with many less apparent 
costs like training and support at- 
tached to it. For these reasons, 
CAD purchase decisions are usu- 
ally made by top management and 
often involve both the engineering 
department and MIS department 
in system evaluations and recom- 
mendations. In a large company 
where integration of CAD with 
manufacturing, financial tracking, 
business planning and other sys- 
tems is needed, this level of corpo- 


rate control is justified to ensure 
that CAD will tie into the whole or- 
ganization. 

Personal computers and accom- 
panying software, however, are a 
comparatively small purchase and 
often one that can be authorized 
by the end-user department. 
Adopting CAD can now be a small- 
scale experiment, with scattered 
departments and individuals buy- 
ing personal computer systems on 
their own. While increased draft- 
ing quality and productivity gener- 
ally result, the organizationwide 
benefit of having a common design 
data base is jeopardized. Prolifera- 
tion of isolated personal computer 
CAD systems is exacerbated by the 
fact that, in many cases, personal 
computers are already present in 
engineering offices. Software for 
two-dimensional drafting is now 
available at prices under $500, so 
it’s relatively easy for an engineer 
to acquire software, a graphics 
board and digitizer or other input 
device. If enough end users take 
this approach, MIS will certainly 
develop severe headaches over 
networking and data base man- 
agement. 
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Problems caused by prolifer- 
ation of personal computers, 
however, have been partially 
stemmed by the entry of CAD / 
CAM's big guys into the person- 
al computer CAD market. These 
major vendors did not jump ea- 
gerly onto the personal comput- 
er CAD bandwagon until user 
demand required it. When com- 
panies like T&W Systems, Inc. 
and Autodesk, Inc. pioneered 
personal computer CAD, it was 
barely taken seriously, much 
less considered worth integrat- 
ing with other systems. As this 
low-cost technology proved it- 
self in architectural offices and 
small engineering firms, it 
gained credibility through the 
experiences of satisfied users. 

Soon CAD users’ skepticism 
turned to interest, and from in- 
terest to demand for low-cost 
tools. Vendors watched useis 
acquire inexpensive CAD sys- 
tems, some of which even had 
interfaces to mainframe CAD 
systems. It didn’t take long for 
the vendors to catch on to what 
users really needed: low-cost, 
front-end workstations integrat- 
ed with more powerful CAD and 
CAE systems. Numerous com- 
panies have since brought out 
CAD systems for personal com- 
puters that are tied into the up- 
per ends of their product lines. 


ne of the traditional 
turnkey vendors provid- 
ing personal computer 


solutions is Computervision 
Corp. Computervision now has a 
line of bundled systems ranging 
in price from about $13,500 for 
a mechanical design and draft- 
ing system to about $24,000 for 
an advanced Personal Architect 
system. These systems are 
linked to larger Computervision 
systems by means of a file trans- 
fer capability that allows direct 


transfer of binary and text files 
from personal systems to Com- 
putervision’s CDS 4000 and De- 
signer V-X. Also, part of every 
advanced personal system con- 
figuration is Personal CADDS 
Connect, which provides emula- 
tion of a CV CADDS 4X Insta- 
view terminal. 

Manufacturing and Consult- 
ing Services, Inc. (MCS) has a 
two-dimensional mechanical 
drafting and design package 
called Anvil-1000MD and sup- 
plies interfaces to its other Anvil 
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computers. 

Users who have accepted per- 
sonal computers as automated 
drawing boards are now skepti- 
cally eyeing this advanced soft- 
ware. Where does vendor hype 
end and legitimate uses for per- 
sonal computers in the CAD/ 
CAM world begin? The answer 
to this question is clouded by 
the continually improving per- 
formance of personal comput- 
ers. The AT’s speed compared to 
earlier personal computers 
caused users to reevaluate per- 


dealers are to do a good job, 
they must receive training that 
teaches more than just how the 
product works. 

Users’ expectations often 
need to be reeducated, and this 
is where a dealer’s CAD experi- 
ence is especially useful. The 
salesperson should also make.it 
clear to the customer what the 
vendor can provide now and 
steer people away from depend- 
ing on features due in an upcom- 
ing release. 

The personal computer CAD 


Personal computer CAD can be a productive and 
economical front-end tool. However, its proliferation 
should be closely watched by MIS. 


systems as well as an Initial 
Graphics Exchange Specifica- 
tion (IGES) interface. IGES, the 
imperfect but necessary data ex- 
change standard for the CAD/ 
CAM industry, has been one way 
for personal computer CAD ven- 
dors to open up their systems, 
allowing files to be uploaded to 
mainframe systems that can read 
the IGES format. Another strat- 
egy has been to write direct in- 
terfaces to popular CAD systems 
where possible. 

Computervision and MCS are 
two of the many CAD/CAM 
vendors that have ported their 
software to personal computers. 
The result of a vendor's pressing 
need to fill out the low end of a 
product line is that now every- 
thing from two-dimensional 
drafting software to sophisticat- 
ed applications like finite ele- 
ment analysis and solid model- 
ing are available on personal 
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sonal computer CAD's capabili- 
ties. In fact, many industry ob- 
servers see the distinction 
between low-end engineering 
workstations and personal com- 
puters disappearing altogether. 

Obviously, personal comput- 
ers cannot replace host-based 
systems, especially not in any 
fairly large company engaged in 
design for manufacturing. They 
have, however, undeniably 
earned a supporting role as the 
preferred tool for front-end ap- 
plications like drafting. One par- 
ticular advantage they have over 
host-based systems is their au- 
tonomy: system performance is 
not degraded as it is when a 
number of users busy at their 
CAD terminals slow down the 
response time of a host system. 

As CAD tools have become 
popularized, the traditional ven- 
dor-user relationship and direct 
sell have been replaced by dis- 
tributors and retailers. The ven- 
dor can no longer afford the lev- 
el of service and support that 
went with high profit margins 
and sophisticated mainframe 
systems. Volume is needed to 
turn a profit on the inexpensive 
personal computer-based  sys- 
tems, and service and support is 
now generally considered the re- 
sponsibility of retail dealers. 

Common sense decrees that 
selling CAD systems requires 
more specialized training than 
selling word processing or 
spreadsheet software off-the- 
shelf. What qualifications does a 
dealer need to perform a respon- 
sible job of selling and support- 
ing personal computer CAD? 
Several micro CAD dealers and 
vendors that were contacted 
provided their perspectives on 
this question. Both groups 
thought personal computer 
CAD can’t be sold as an off-the- 
shelf product. 

Selling CAD is more compli- 
cated than selling common busi- 
ness software. Most dealers are 
familiar with how a typical busi- 
ness operates, but they have no 
idea how an engineering office 
functions, one dealer noted. If 


customer and user should 
choose a computer dealer as 
thoughtfully as one selects a 
software package. The dealer 
will be the main source of ser- 
vice and support and so should 
understand the user’s needs and 
applications and have the re- 
sources and commitment to 
come through. There should be 
some channels of support from 
the vendor as well, even if only a 
hot line to technical support 
people. 


ey issues in personal 
K conte CAD system 

selection encompass 
both hardware and _ software. 
Dan Smith and Eric Teicholz in 
their book PC CADD: A Buyers’ 
Guide (Graphic Systems Inc., 
Cambridge, Mass.) point out 
some of the following important 
factors: 

¢ Computer architecture in- 
fluences a system’s response 
time. A 16/32-bit CPU such as 
the one in the AT coupled with a 
math coprocessor is desirable to 
speed up computations. 

e Data storage is accom- 
plished using both internal and 
external memory. Internal mem- 
ory is the fastest, but usually 
limited in expandability. Exter- 
nal Winchester hard disks will 
hold 5M to 40M bytes of memo- 
ry. Floppy disks are most appro- 
priate for archiving infrequently 
used data. 

© Data base geometry must 
be considered. Does the user 
need two-dimensional drafting 
capabilities only, or is three-di- 
mensional a requirement? If 3-D 
is necessary, a more powerful 
system such as the AT should be 
used to provide adequate re- 
sponse time, 

© Drafting capability and 
user interface affect not only 
how easy a system is to learn but 
how productive it is once 
learned. Documentation, help 
commands and command menus 
should be evaluated for ease of 
use. Important drafting capabili- 
ties include automatic dimen- 


sioning; ability to segregate 
graphic objects into overlays us- 
ing at least 64 layers that can be 
turned on and off independently; 
ability to customize menus; dis- 
play capabilities such as dynam- 
ic zoom, pan and multiple draw- 
ing windows. 

¢ Macros and command files 
can save large amounts of time 
for designers, especially when 
performing similar repetitive op- 
erations. 

© Displays should have as 
high a resolution as possible. An 
important piece of hardware is a 
graphic processor that can 
boost the display’s resolution. 
Other graphic controllers sup- 
port drawing rotation, transla- 
tion, polygon fills and 3-D clip- 
ping. 

¢ Input devices include key- 
boards, digitizers, mice and light 
pens. 
© Networking and upward 
migration are two of the most 
important issues for users. The 
system should be able to grow 
with the user’s requirements, 
and the system should support a 
local-area network that is rele- 
vant to the other systems al- 
ready in place. 

¢ The ability to perform file 
transfer between different pro- 
grams allows users to interface 
spreadsheets or project manage- 
ment with their CAD system. 
This further takes advantage of 
the fact that personal computers 
can be used for many nondesign 
tasks. 

© System management issues 
that should be evaluated as a 
matter of course include ability 
to perform drawing backup and 
retrieval from disk or tape; abili- 
ty to copy, rename and delete 
drawings; types of drawing se- 
curity provided and types of job 
accounting performed. 

Assuming personal comput- 
ers will inevitably become a part 
of most CAD/CAM  installa- 
tions, MIS should at least be pre- 
pared to monitor their purchase. 
Vendor service and support of 
these systems is minimal — cer- 
tainly nothing like the hand- 
holding that comes with main- 
frame CAD. Taking care of user 
problems will probably fall to 
MIS, so it’s important this de- 
partment know how the person- 
al computer systems are config- 
ured and how to integrate them 
with existing systems. 

Personal computer CAD can 
be a productive and economical 
front-end tool. However, the 
proliferation of personal com- 
puter CAD systems in a large or- 
ganization should be closely 
watched by MIS. If personal 
computer CAD is not made part 
of a long-range CAD/CAM 
strategic plan, systems integra- 
tion and control of scattered 
data bases may become problem- 
atic. F) 


Heichler is editor of CAD/CIM 
Alert newsletter and PC Soft- 
ware and Systems Directory for 
Computer-Aided Engineering, 
published by Management 
Roundtable, Brookline, Mass. 
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“BY 


ou’re an MIS man- 

ager for a manufac- 

turing firm. One day 

you will look 

around, for the first 
time in weeks, and be astonished 
to see computing systems of all 
sizes and shapes. Micros, minis 
and even a couple of respectable 
mainframes will have moved in 
while you weren’t looking. 

They will be run by engineers 
and. manufacturing personnel, 
each of whom bought a system to 
solve some gnawing problem in 
their area of responsibility. About 
one third of them will be doing 
what they were supposed to do; 
the remainder will be adding to the 
confusion rather than reducing it, 
or not running at all. 

As you begin to investigate, you 
will learn that the buyers of the 
systems got around corporate 
computer purchasing policies by 
not calling the systems comput- 
ers. Instead, they were listed as 
drafting machines, numerical con- 
trol systems, lettering devices — 
almost anything that didn’t in- 
clude the words computer or data 


processing system. The smaller. 


ones never reached the capital 
equipment appropriation board 
because their prices were below 
the threshold. The larger systems 
were all leased or rented. 

You wander from area to area in 
growing consternation. At each 
system, people turn to you with 
angry questions: Why can’t your 
computers communicate with our 
system? What’s wrong with your 
antiquated installation? Your em- 
pire-building attitude is destroy- 
ing the company! Several of the 
questioners begin to make angry 
gestures and shout. You quicken 
your pace down the hall. You feel 
cold and clammy, droplets of 
sweat appear on your temples. 
You resist the temptation to turn- 
around as you hear the mob draw- 
ing closer behind you. 

Suddenly you break into a run. 
Avoiding: the elevator, you tear 
open the door to the stairway and 
run up the stairs, taking them 
three at a time. The noise of the 
angry mob bursts into the stair- 
well, but you yank open the door 
to your floor and sprint toward the 
computer room. 

As you round the. last:corner, a 


sharp pain just above your knees 
and a solid thunk on your fore- 
head are the last things you feel 
before you lose consciousness. 
There you lay, sprawled across the 
top of your own desk that was be- 
ing trundled out by two burly 
workmen. They look surprised for 
a moment, then shrug and contin- 
ue toward the elevator with the 
desk and its burden. 

Your spouse is shaking you 
gently and saying comforting 
things. It is only a dream. 

What’s going on? Why are com- 
puters spreading like a plague in 
manufacturing companies? Why is 
MIS often excluded from the pro- 
cess? And what should the MIS 
manager do about it? 

Automation is what’s going on. 
U.S. manufacturers are waking up 
to the fact that their continued ex- 
istence depends upon. reducing 
the labor component of the cost of 
their products, increasing their 
quality and reducing the amount 
of time to produce new designs. 
And they must make these 
changes within months. Auto- 
mate, emigrate or evaporate were 
listed as the choices available to 


U.S. industry a few years ago by 
the president of General Electric 
Co.; the situation is even more 
critical today. 

Clearly, computers must play a 
key role in this process of change. 
The problem is that management 
in manufacturing firms is disillu- 
sioned with computers. At the 
same time, their understanding of 
the potential of these machines is 
imperfect. Net result: Low-quality 
corporate decisions regarding the 
spread of computers. 

So they sneak in and creep in 
because they are so inexpensive. 
Before a company has time to es- 
tablish a policy or a standard; 
there are dozens of personal com- 
puters, minis and even mainframes 
around — some of them compati- 
ble with each other, others 
unique; some running commonly 
used codes, others with unheard 
of spreadsheets, word processors 
and special purpose programs. 

In engineering, it often starts 
with personal computers that are 
acquired to do things MIS 
couldn’t get around to. Then come 
the drafting programs — pack- 
ages ranging in price from $200 to 
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$5,000, necessitating full-memory com- 
plements, hard disks and plotters. But 
each device has fallen well within the pur- 
chasing authority of some department 
manager, and hence has not drawn the at- 
tention of those bodies within the organi- 
zation whose responsibility it is to main- 
tain the integrity of the information 
processing environment. 

Then there are the full-blown comput- 
er-aided design and drafting (CADD) sys- 
tems — Digital Equipment Corp. VAXs, 
Hewlett-Packard Co. 9000s and Prime 
Computer, Inc. 9650s — purchased 
without the benefit of MIS advice or con- 
sent because they are simply engineering 
tools. So much for engineering. 

In manufacturing, systems for pro- 
gramming computer-controlled machine 
tools contain 8086-based board comput- 
ers, personal computers or computers 
the size of Data General Corp. MV-8000s. 
These units may be as simple as text edi- 
tors or as complex as CADD systems; 
they are used to turn out part programs, 
which are sets of instructions to numeri- 
cal control (NC) machine tools. 

Many other computers are at work in 
the factory, often without the knowledge 
of MIS. An important example: The origi- 
nal use of the acronym PC was program- 
mable controller — a device that is essen- 
tially a rugged, special-purpose 
computer invented and promoted by Dick 
Morely, chief scientist for Gould, Inc. 
Programmable controllers are used to op- 
erate a broad range of devices within the 
factory, ranging from valves to conveyor 
systems, from furnaces to robots. 

And speaking of robots, each one con- 
tains at least one main computer and sev- 
eral subsidiary systems. Most robots re- 
quire dedicated programming systems for 
planning and creating the programs that 
define their operations. Material handling 
systems, from automated warehousing 
units to unmanned vehicles, are all com- 
puter-controlled. 

In short, computers are found in all 
parts of the manufacturing company — 
and they must be integrated. Their own- 
ers want them to be able to exchange in- 
formation. They want a centralized draw- 
ing control system, and they want paths 
for sending geometric data directly to 
manufacturing. CADD system users want 
to be able to share expensive peripherals 
and to receive CADD data from and trans- 
mit CADD data to the company’s suppli- 
ers and customers. 


ow it’s up to you. You're the 
N computer expert, aren’t you? So 

tell us how to make it all happen. 
And don’t tell us what we should have 
done. We have invested lots of time and 
effort in our data bases on these disparate 
systems, and we don’t want to hear that 
we have to convert them all. 

To develop meaningful solutions to 
this set of problems, you have to have an 
understanding of how they came about. 
The first CADD/computer-aided manu- 
facturing (CAM) systems were purely ex- 
perimental and ran on the only comput- 
ers available at the time that could do the 
job. 
But in 1970, the first commercially 
successful CADD systems came out on 
the just-born minicomputers. Compu- 
tervision Corp.’s CADDS 1 ran on a DG 
Nova, while Applicon, Inc.’s early AGS 
ran on the DEC PDP-11. Both systems 
used cassettes for storing individual 
drawings, in the days before diskettes. 

Today’s systems are as far ahead of 
those pioneering products as the com- 


puters on which they run. Computervi- 
sion, for example, runs CADDS 4X on 
16- and 32-bit processors of its own de- 
sign while planning to move its software 
to Unix-based Sun Microsystems, Inc.’s 
workstations; Applicon has ridden DEC 
onto the VAX family; and so on. 

There is no longer a clear distinction 
between minis and mainframes; word 
length, which has been a distinguishing 
characteristic in the past, is becoming 
uniform at 32 bits. Is a VAX 11/780 a 
mainframe? Is an IBM 4361 a mini? Even 
computers in very small packages (such 
as the DEC Microvax II and the IBM Per- 
sonal Computer RT) have operating fea- 
tures that make them indistinguishable 
from large minis and mainframes. 

All CADD /CAM vendors have come to 
realize that they must offer a family of 
processors to meet the different needs of 
their customers. Those that rely on DEC, 
offer systems on computers ranging in 
size from the Microvax II to the 8650. 
Vendors using Data General equipment 
tie into everything from the MV-2000 to 
the MV-20000. (See Figure 1.) 
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based CADD systems. Users buy Auto- 
desk, Inc.'s Autocad or T&W Systems’ 
Versacad ($2,500 to $3,000) just to learn 
about CADD before selecting a real sys- 
tem and then find out they don’t need a 
large system. 

Several of the leading vendors have 
announced their own personal computer- 
based systems. These are generally 
dressed up with high-resolution screens 
and additional hardware so they cost 
$25,000 to $30,000. The better ones are 
data- and command-compatible with the 
larger systems. By and large, however, 
there are no standard data formats, and 
communications is a problem. 

Graphical data formats vary widely 
from one system to another. The formats 
are usually proprietary; utilities for ex- 
tracting and inserting data are often pro- 
vided. They tend to be verbose (whoever 
said a picture is worth only a thousand 
words never tried to digitize one.) 

The Initial Graphic Exchange Specifi- 
cation (IGES, recently renamed PDES) 
presents a partial solution to the data ex- 
change problem. It is a neutral data for- 


Applicon, Inc. 
Autodesk, Inc. (Autocad) 


Auto-Trol Technology Corp. 
Calcomp Imaging Products 
Caima Co. 


Control Data Corp. (CDC) 
Computervision Corp. (CV) 


Daisy Systems Corp. 

Gerber Systems Technology, Inc. 
IBM 

Intergraph Corp. 

McDonnell Douglas Automation Co. 


Digital Equipment Corp. VAX family 


IBM PC and compatibles; Apollo Computer, 
Inc.; Sun Microsystems, Inc. 


Apollo family; DEC large VAXs; IBM PC /AT 
MASSCOMP workstations; IBM PC 


Data General Corp. MV series; DEC VAX; 
Apollo family; IBM PC/AT 


CDC Cybers; DG MV series; DG Eclipse series 


CV CGP family and APU; Sun Microsystems; 
DEC VAX; IBM PC/AT 


Daisy; IBM PC 

Hewlett-Packard Co. family 

IBM 4300 series and larger, Series/1, PCs 
DEC VAX family; Intergraph Corp. Interpro/32 
DG MV series; DEC VAX family; IBM 4300s 


Manufacturing and Consulting DEC; DG; HP; IBM 
Services, inc. (Anvil) 

Mentor Graphics Corp. Apollo family 

Prime Computer, Inc. All Prime computers ~ 
Racal-Redac, Inc. DEC VAX; IBM PC 

T&W Systems, Inc. IBM PC and compatibles 


Figure 1. CADD Systems Manufacturers and Compatible Computers 


Communications among these sys- 
tems is an important issue. The networks 
promoted by the computer manufactur- 
ers are usually supported by the CADD/ 
CAM vendors. (Because all the leading 
vendors provide turnkey maintenance on 
their systems, there are sometimes delays 
between the announcement of features by 
the computer manufacturer and the sup- 
port of those features by the CADD/ 
CAM vendors.) 

One important factory communication 
standard is GM’s Manufacturing Automa- 
tion Protocol (MAP). GM’s tremendous 
buying power has caused this protocol to 
quickly become almost universally ac- 
cepted by vendors. It is a token-passing 
scheme that fits within the International 
Standards Organization (ISO) open sys- 
tem architecture that is designed for lo- 
cal-area network use. At present, it does 
not address realtime system needs or 
wide-area networks. 

The low cost of micro-CADD systems 
has been a source of confusion in indus- 
try. Microcomputers have been a thorn in 
the side of CADD/CAM vendors since 
the emergence of personal computer- 


mat, defined by the American National 
Standards Institute, on the basis of work 


coordinated by the National Bureau of . 


Standards. Vendors provide translators 
into and out of IGES format, making it 
possible (though not always easy) to con- 
vert data from one system to another. But 
not all CADD data is inherently convert- 
ible; IGES is an approach to the problem, 
not a panacea. 

Most systems have facilities for associ- 
ating nongraphical data with the graphi- 
cal information. ASCII is the almost uni- 
versal character format. Interfaces to 
IBM systems are available for many ven- 
dors. These are usually programs and 
hardware that make the system look like 
a remote job entry station to the main- 
frame; 3270 and other emulators are also 
widely available. 

The biggest problem in CADD/CAM 
data handling is simulating the manual 
concept of an original document. Only by 
maintaining a single, authoritative defini- 
tion of the product can a company be as- 
sured of the data consistency that is nec- 
essary to run an effective engineering 
operation. Most CADD system vendors 


do not do justice to this problem and 
leave its solution to the oft-ignorant buy- 
er. Remember this point when integrat- 
ing systems. 

The desire for integration of existing 
systems is a manifestation of the general 
move toward computer-integrated manu- 
facturing (CIM). And it means that the or- 
ganization will have to change. Because 
the architecture of computing systems 
— even engineering and manufacturing 
computing systems — must reflect the 
structure of the organization, it is very 
important that the systems you develop 
today are sufficiently flexible to accom- 
modate the required changes. Tomor- 
row’s system will not work today, and to- 
day’s system won't work tomorrow. 


hange to an entire organization 

can only occur through top-down 

initiation and support and bottom- 
up implementation. Like other living or- 
ganisms, organizations resist change. 
Education, and lots of it, will be required. 
You will have to persuade people at every 
level of the organization that it is in their 
interest to help change the organization 
and that it is against their interest to re- 
sist or remain passive. To do this you 
must do the following: 

© Get a clear picture of jobs and rela- 
tionships within the organization. 

© Design the future organization’s ar- 
chitecture and locate as many of the ex- 
isting people as possible within it. 

© Let people participate in identifying 
their positions in the new structure. 

¢ Elicit assistance in bringing the 
changes about from employees at all lev- 
els of the organization. 

General education as to automation 
and its role in your organization will be 
necessary. For most workers, CADD and 
CAM are remote and sometimes frighten- 
ing. Multiple doses of education, at in- 
creasing levels of personal involvement, 
can help people deal with the situation in 
a positive way. 

When it comes to change, people are 
the difficult part of the organization; in- 
formation is much easier to deal with. 
Here are some guidelines for dealing with 
the information issues: 

¢ Inventory: Find out exactly what 
systems are in place. 

© Diagram: Show the existing systems 
and the flow of information as it exists. 
Then show the desired flow of informa- 
tion and a physical network (or combina- 
tion of networks) that can handle it. 

¢ Pinpoint: Identify the information 
exchanges that require translation or file 
conversion. 

¢ Find: Determine if there are com- 
mercial conversion products available for 
all the required conversions. Get costs 
and product details about the relevant 
ones. For interchanges for which there 
are no conversion products, contact firms 
offering data conversion services. 

¢ Plan: Prepare a complete document 
showing the old systems, the new sys- 
tems and the required changes. Get input 
from all user groups. Then get manage- 
ment to make it into a statement of poli- 
cy. 

And finally, face it. A heterogeneous 
computer environment in the manufac- 
turing organization is inevitable. Don’t 
try to prevent it; prepare for it. 


Orr is chairman and principal consul- 
tant for Orr Associates, Inc., a computer 
graphics consulting firm in Great Falls, 
Va. He has been involved with CADD, 
CAM and CIM for over 12 years. 
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Graphics Standards And CAD/CAM 


. veritable alphabet soup of acronyms denoting stan- 


vert drawings from one CADD system to another, but it 
doesn’t make it easy. For more information on IGES, contact 
the National Bureau of Standards, Building 220, Room A353, 
Gaithersburg, Md. 20899. 


dards has sprung up in the computer graphics commu- 
nity. The terms are confusing to many; happily, most 
of them are irrelevant to users. 

Only the term IGES listed below is of interest to CADD us- 
ers; all the other standards mentioned have to do with graph- 
ics programming. Only sophisticated users who want to inter- 
face various devices on their own need be concerned about the 
extent to which programs and hardware support the other 
standards described below. 

Here are some terms, definitions and descriptions: 


NAPLPS — North American Presentation Level Protocol 
Standard: Pictures are the subject of this standard, which is 
geared primarily toward videotext applications (a form of in- 
teractive remote computing) with relatively low resolution. 


PHIGS — Programmers Hierarchical Interactive Graphics 
Standard: Another programming standard, it is designed to 
remedy the lack of hierarchy in GKS. Hierarchical structure 
means that instances of a graphical object can be used so that 
it is not necessary to represent each object explicitly. 


ANSI — American National Standards Institute: Formerly a 
government body, ANSI is now run by the American Society of > 
Mechanical Engineers (ASME). 


DAVE RIDLE 


CGI — Computer Graphics Interface: The International 
Standards Organization is working on a 
draft of this standard, which is modeled 
after ANSI’s CG-VDI. It was formerly 
known as VDI — Virtual Device Inter- 
face. 


— Joel Orr 


ANSI’s CG-VDI — Computer Graphics 
— Virtual Device Interface: This is a 
programming standard that focuses on 
ways to normalize the program interface 
to various input and output devices, pri- 
marily in interactive applications. It does 
not support segments, a feature available 
in some graphics hardware. 


CGM — Computer Graphics Metafile: 
This was formerly VDM — Virtual Device 
Metafile. To pass graphical information 
from one program to another, a well-de- 
fined standard format is desirable. CGM 
describes such a format, which was in- 
tended to complement CGI in hard-copy 
and batch operations. CGM has achieved 
the level of an ISO Draft International 
Standard. (Note: This is not for transfer 
of computer-aided design and drafting 
(CADD) data, which contains much more 
information than metafile data and is gen- 
erally application dependent.) 


GKS — Graphical Kernel System: This 
standard, which is an ISO standard that 
also has been approved by ANSI, is the 
main computer graphics programming 
standard. It describes formats for geome- 
try and text in graphical files. However, it 
is nonhierarchical — each graphical ob- 
ject must explicitly be represented. The 
three-dimensional version will probably 
attain Draft International Standard sta- 
tus this summer. 


Whitesmiths, Ltd. Has 


IGES — Initial Graphics Exchange 
Specification: Translating data from one 
CADD system to another is difficult be- 
cause representation formats are consid- 
ered proprietary by the CADD system 
vendors. A neutral format — IGES — 
was developed to deal with this: Vendors 
need only provide translators from their 
proprietary formats into and out of IGES. 
File translations can then be effected by 
converting one system’s file into IGES 
using the translator supplied by that ven- 
dor, then converting from IGES into the 
format of another system using the sec- 
ond system’s IGES translator. 

Almost all IGES _postprocessors 
(translators out of IGES) work well. 
Many vendors, however, have produced 
poor preprocessors (translators into 
IGES) because they don’t want to make it 
easy for customers to convert their data 
for use on other systems. Consequently, 
service bureaus have sprung up to meet 
the need for thorough data conversion. 

In sum, IGES makes it possible to con- 


For over seven 
years Whitesmiths, 
Ltd. has focused 


The result is a 
product line built 
from the’ ground 
up to provide a 
uniform environ- 
ment for the professional applications developer. 
Identical source code across all machine archi- 
tectures; support for ROM-based programs; a 
uniform run-time environment; and the ability 
to mix code in assembler and other high 
level languages are just a few of the 
many features that comprise these 
superior compilers. 

If you need a C or Pascal compiler for 
your machine, give Whitesmiths a call 


at 1-800-225-1030. 
Whitesmiths, Ltd. 


Chances are, we have 
97 Lowell Road, Concord, MA 01742 © (617) 369-8499 / Telex. 750246 


The Compiler You Want 
us etfors solely On “The Machine You Use. 


supporting a family of quality systems software. 
Today, Whitesmiths is one of the few companies 
offering compatible C and Pascal native and 
cross compilers for the full spectrum of compu- 
ters on the market—from the IBM PC to 
the IBM 370, from the DEC Micro-11 

to the VAX 8600, and all of the most 
popular processors in between. 

As a forerunner in the development of 
C and Pascal compilers, Whitesmiths has 
played a major role in 
defining and refining the 
standards for ANSI C and 
/usr/group libraries. 


what you want. 
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Shouldn’t you 
Subscriber? 


If you want the complete inside story on the 
information management revolution, 
there’s only one publication you need: 


COMPUTERWORLD. 


COMPUTERWORLD makes you 
an insider! 


COMPUTERWORLD is the newsweekly 
computer professionals read. It’s also 
the weekly for people in all areas of 
management who need to know what’s 
going on, who want to be plugged into 
the information-management revolu- 
tion. 


COMPUTERWORLD is the source! Hard- 
ware. Software. Systems. Updates. Revi- 
sions. Add-ons. 


COMPUTERWORLD is comprehensive. 
It covers micros to mainframes. Manu- 
facturers. Systems. Applications. 


COMPUTERWORLD puts it in context. 
What’s new. Who’s it for? What’s com- 
patible? 
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you wait? Is there something better on 
the drawing boards? 
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A. - MARES 


s computer-aided design/ 
computer-aided manufac- 
turing (CAD/CAM) a stra- 
tegic issue? Should it com- 
mand a significant share of 
corporate resources? There is, of 
course, no single answer that ap- 
plies to all companies; these are, 
however, important questions for 
almost all companies to be asking. 
There are at least three reasons 
why company management 
should approach CAD/CAM from 
a strategic perspective. The first is 


that CAD/CAM is likely to repre-' 


sent significant investment 
whether or not it is treated as a 
significant strategic issue. 

The second reason is that many 
CAD/CAM investments will fail to 
provide any real strategic advan- 
tages. They may in fact be nothing 
more than the industrial equiva- 
lent of keeping up with the Jones- 
es. For example, efforts to reduce 
drafting costs (which are usually 
less than 1% of total costs in a 
typical design and manufacturing 
company) may be good tactics, but 
they do not result in a strategic 
edge for most companies. 

Third, several companies have 


been able to turn CAD/CAM ca- 
pabilities into an important com- 
petitive advantage. These enter- 
prises, including relatively small 
manufacturers as well as Fortune 
100 firms, are outperforming their 
competitors largely because of 
their effective management of this 
technology. For these companies, 
there is little question that CAD/ 
CAM is indeed a strategic issue. 

In some respects, the implemen- 
tation of CAD/CAM systems is 
much like the implementation of 
management information systems 
a decade or more ago. Many com- 


. panies entered the promised land 


of MIS with great expectations 
and a long wish list of capabilities. 
Ten years later, many are still be- 
ing buried under an avalanche of 
MIS information. Others, howev- 
er, concentrated on critical needs 
and can today demonstrate that 
better control of key information 
has provided a strategic edge. 

In the same way, too many com- 
panies are approaching an invest- 
ment in CAD/CAM with great ex- 
pectations and a wish list of 
capabilities in hand. The capabili- 
ties that these companies pursue 


are often driven more by the de- 
sires of functional managers to 
want the best possible tools; how- 
ever, given the costs and impor- 
tance of the CAD/CAM invest- 
ment, more strategic direction is 
needed. 

As a basis for understanding the 
strategic importance of CAD/ 
CAM planning and management, 
it is helpful to view CAD/CAM as 
any useful combination of the fol- 
lowing four technologies: 

¢ Data base management. 

¢ Computer graphics. 

¢ Mathematical modeling (anal- 
ysis). 

¢ Data acquisition and control 
(physical prototypes, production 
processes). 

For example, a typical turnkey 
CAD/CAM system (a system for 
which the supplier has complete 
responsibility for construction, in- 
stallation and testing) includes a 
data base system to store and re- 
trieve drawings and part attri- 
butes. It includes computer gra- 
pics for drawing, creation and 
display and it often contains com- 
panion programs for electrical or 
mechanical analysis (such as cir- 


cuit simulation or finite-element 
analysis). Finally, a typical turn- 
key CAD/CAM system may be 
provided with programs to control 
production processes (such as nu- 
merical control or off-line robotic 
programming). Thus, it could in- 
clude all four of the basic technol- 
ogies. A material requirements 
planning program, as another ex- 
ample, is based primarily on only 
one of the basic technologies — 
data base management. 
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The important notion behind 


this four-part definition is that 
each of the four computer-aided 
technologies often represents an 
alternative approach for modeling 
and predicting the outcomes of 
various product decisions. Select- 
ing the best overall combinations 


-of problem-solving tools, comput- 


er-aided or otherwise, is an impor- 
tant tactical decision. 

Strategy answers the question, 
“How should we allocate our re- 
sources?” In companies without a 
clear strategy, many people allo- 
cate corporate resources, but not 
in a coordinated manner. In such 
companies, you might find quality 
control managers identifying 


& 
| | 
} 
i 
: 
| 


32 


COMPUTERWORLD FOCUS 


MARCH 19, 1986 


scrap and production managers shipping 
it, value engineers taking out product 
costs and design engineers putting costs 
back. 

There is a direct relationship between 
strategy and the design function. Design 
activities have a significant effect on the 
allocation of a company’s resources. De- 
sign affects decisions about the products 
a company chooses to make, how those 
products will respond to trade-offs be- 
tween cost and performance, the costs of 
materials and manufacturing processes, 
ultimate product reliability and product 
life cycle costs. Therefore, although the 
typical manufacturing company allocates 
only about 5% of its resources to design 
and engineer its products, these activities 
have a tremendous impact on product 
price and performance. Once the product 
has been designed, about 80% of its ulti- 
mate costs and performance have already 
been determined. Clearly, the 5% spent 
on design and engineering can have tre- 
mendous leverage on competitive suc- 
cess. 

CAD/CAM implementation, in turn, 
can have tremendous leverage on that 
5%. Whether by freeing up additional 
time for engineering tasks, by helping ex- 
amine more options or by conducting so- 
phisticated simulations and evaluations, 
CAD/CAM investments can make engi- 
neers more effective. 

Effectiveness is the key concept; the 
goal is not so much to reduce the 5% of 
costs spent in design and manufacturing 
engineering but to make better decisions 
about the 80% of product costs and per- 
formance that are determined by design 
and engineering. 

This relationship between corporate 
strategy, product design and manufac- 
turing engineering, and CAD/CAM may 
seem fairly obvious. However, most com- 
panies and vendors are still approaching 
the technology as if the primary goal 
were to reduce engineering costs rather 
than to improve product value and com- 
petitiveness. CAD/CAM systems can 
have an impact on design quality, but 
only if they are implemented with a clear 
set of strategic design objectives. 


Il things considered, the customer 

always tries to buy the best prod- 

uct. The key issue is that a com- 
pany that does not incorporate into its 
product design an appropriate set of val- 
ues is not likely to win many customers. 
(Included in product design are those de- 
cisions about materials and manufactur- 
ing processes which set the agenda for 
production.) Strategy determines an ap- 
propriate set of product values for each 
competitor. CAD/CAM, in turn, can help 
shape and improve product values in 
ways such as the following: 

¢ Faster response: Companies that 
are currently losing orders because of ex- 
tended delivery times are often able to 
win a larger market share by compressing 
the design and manufacturing cycle. For 
example, CAD/CAM has provided a com- 
petitive edge to companies involved in the 
manufacture of special machines and the 
design of high-technology products. 

The use of CAD/CAM will not neces- 
sarily result in shorter development times 
unless the automated functions are on 
the critical path. If faster response is a 
strategic priority, a first step should be a 
detailed audit of the current development 
process. Depending on the organization, 
drafting may be a significant source of de- 
lays in one case, prototype testing in an- 
other case and product change notifica- 
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tion process in yet another case. Once the 
critical functions have been identified, a 
CAD/CAM tool can probably be found to 
speed the process. 

Automation of critical steps in the ex- 
isting development process is a reason- 
ably good beginning. Even better, howev- 
er, is a fresh look at the entire process. 
For example, if product testing is on the 
critical path, computer-aided testing can 
help speed up this step. However, it could 
prove even more useful to reduce the 
amount of testing needed by early use of 
computer simulation significantly. 

Making such a fundamental change in 
the existing product development organi- 
zation can shorten the development pro- 
cess by months or even years. It is, how- 
ever, a significant cultural transition for 
most companies. The organizational part 
of this transition may itself require sever- 
al years. For this reason, it is often practi- 
cal to automate parts of the current pro- 
cess in the short term, within the context 
of a longer-term plan. This will help to 
fundamentally reorganize development 
functions to make better use of CAD/ 
CAM. 

¢ Greater design and manufacturing 
flexibility: Production environments 


production errors and lower inventory 
costs. 

Those planning the use of these tech- 
nologies, however, should keep in mind 
that advanced design and manufacturing 
methods will not revive obsolete product 
lines. Thus, a prerequisite for any invest- 
ment in CAD/CAM for flexible manufac- 
turing should be a serious attempt to an- 
ticipate customer requirements, 
applicable new technologies and competi- 
tive thrusts three or more years in the fu- 
ture. 


¢ Improved product cost or perfor- 


mance: Product victories are often mea- 


sured in fractions. A slight edge can mean 
major differences in market share and 
profitability. Companies that manufac- 
ture a narrow range of products in mass 
quantities can often afford significant in- 
vestments in design to gain a slight com- 
petitive edge because the cost will be am- 
ortized over a large production volume. 
In some cases (such as the design of med- 
ical or military systems), costs may actu- 
ally be unimportant relative to the desire 
for a slight competitive advantage. 
CAD/CAM technologies can play a 
role in better understanding and optimiz- 
ation of product performance to gain that 


CAD/CAM systems can make engineers 
more effective in a variety of ways. 
Effectiveness is the key concept; the goal of 
CAD/CAM is not so much to reduce the 5% 
of costs spent in design and manufacturing 
engineering, but to make better decisions 
about the 80% of product costs and 
performance that are determined by design 
and engineering. 


have traditionally been based on either 
batch production using general purpose 
machines or mass production using dedi- 
cated machines. Batch production allows 
considerable flexibility, but at the penalty 
of high per unit costs for such operations 
as setup, material handling and shop 
floor management. Mass production low- 
ers per-unit costs, but only if production 
volumes warrant the initial investment 
and loss of flexibility. 

With CAD/CAM and flexible manu- 
facturing, companies can often provide a 
much better balance of custom-design 
performance benefits and mass-produc- 
tion cost benefits. In a traditional design 
and manufacturing environment, parts 
‘and model complexity tends to increase 
costs directly. When computers are used 
to manage this complexity, through the 
grouping of similar parts in data bases 
and the production of families of parts in 
flexible manufacturing systems, costs 
can be partially decoupled from complex- 
ity. A significant initial investment is still 
required, but the resulting design and 
manufacturing process can accommo- 
date a wider range of similar parts. The 
benefits can include better satisfaction of 
customer performance needs, timely pro- 
duction and delivery, fewer design and 


slight competitive edge. For example, 
solid modeling programs are becoming a 
highly effective tool for achieving im- 
proved fit, finish and appearance. Other 
related CAD/CAM applications can aid 
in the achievement of such objectives as 
reduced cost, lighter weight, simpler 
mechanisms, increased structural reli- 
ability and better user ergonomics. 

It should be emphasized that the pur- 
suit of a competitive edge, while poten- 
tially rewarding, can be difficult and cost- 
ly even with computer aids. Furthermore, 
CAD/CAM systems and sophisticated 
analyses are not a substitute for good de- 
signers and engineers. 

This means that companies must care- 
fully choose those areas in which a com- 
petitive edge will make a difference to the 
customer and then provide workers with 
the best tools for the job. For an example 
of the difference a sharply focused strate- 
gy can make, compare General Motors 
Corp.’s X car and Chrysler Corp.’s K car. 
The cars are relatively comparable, and 
the companies had access to similar 
CAD/CAM technologies. GM had access 
to vastly superior resources: more mon- 
ey, more technology and more people. 
Chrysler, however, concentrated most of 
its resources on a few key product values: 


good appearance, good economy and the 
promise of reliability. Even with fewer 
available resources, Chrysler made the K 
car a relative success by seeking a com- 
petitive advantage where it mattered 
most. 

© Reduced need for physical proto- 
types: Most companies design and build a 
product several times in order to gain the 
experience necessary to produce satisfac- 
tory results. Often, a few to several dozen 
physical prototypes are involved in this 
process. Many companies even let their 
customers do some product testing. 

Products like buildings, bridges, satel- 
lites and heart pacemakers, however, 
need to be built correctly the first time. 
Other products, like automobiles and air- 
planes, are very expensive to prototype. 
The four basic CAD/CAM technologies 
can often be used to eliminate or reduce 
the need for traditional prototype testing. 
Data bases of past performance and best 
practices are one approach. Graphics 
simulation is another. More insightful 
testing of fewer prototypes, through 
computer-aided testing, is a third ap- 
proach. Perhaps the most powerful ap- 
proach, though, is mathematical simula- 
tion — building and analyzing a 
mathematical prototype in the computer. 


omputer simulation can be much 

faster, cheaper and nearly as accu- 

rate as testing the actual product, 
and sometimes simulation is the only 
workable approach. For example, test 
conditions may be impractical to replicate 
in the lab (such as a hurricane or a nucle- 
ar power plant failure) or the product 
may be so costly to produce that it must 
be done correctly the first time. A related 
benefit is that simulation often forces en- 
gineers to understand the physics behind 
product performance. This design insight 
is much more valuable than trial-and-er- 
ror prototyping. 

Naturally, simulation is limited to 
problems that are understood well 
enough to be modeled mathematically. 
These problems include geometric inter- 
ferences, mass properties, static and dy- 
namic structural performance, kinemat- 
ics, heat transfer, many fluids problems, 
most digital and analog circuit evaluation 
and many problems in process and inven- 
tory optimization. Because of the trends 
toward lower computing costs and the at- 
tention currently being given to simula- 
tion, new applications are continually be- 
ing added. 

When an effective simulation tech- 
nique is to be applied to a key product 
performance concern, it is often benefi- 
cial to use both physical testing and 
mathematical analysis capabilities in tan- 
dem. The role of testing, however, will in- 
creasingly be to check assumptions 
about simulation inputs and modeling 
techniques. Such a partnership can be ex- 
tremely effective in producing the prod- 
uct correctly on the first attempt or at 
least in reducing the time and cost of pro- 
totype testing. ‘ 

© Better performance at the leading 
edge: Companies at the leading edge of a 
technology are often faced with no strate- 
gic alternative but to employ whatever 
tools are needed to design and build the 
next generation of products. The possi- 
bility is not so much for a slight competi- 
tive edge as for order-of-magnitude im- 
provements. When such improvements 
are technically imaginable, the use of 
CAD/CAM technologies may be a pre- 
requisite for success. The use of CAD/ 
CAM systems for the manufacture and 
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design of integrated circuits is an often- 
cited example. Other modeling technol- 
ogies will probably prove essential in 
such diverse areas as controlled-fusion 
energy research, the design of ultrapre- 
cise machines, advanced structural appli- 
cations for composite materials or even 
genetic engineering. 

Performing at the leading edge is a 
high-risk, high-payback strategy that de- 
pends on the insight of key research and 
development people. One CAD/CAM im- 
plementation strategy is to conduct stud- 
ies to determine probable sources of 
breakthroughs and then provide comput- 
er aids that might be essential for sup- 


_ skills and knowledge can be a limiting 
factor on growth or profitability. It is of- 
ten feasible to leverage scarce knowledge 
resources either by improving experts’ 
productivity or by incorporating experts’ 
knowledge about best practices into com- 
puter systems. 

The potential payback of eliminating 
or automating routine tasks can be high. 
The typical engineer spends only about 
two hours per day doing actual engineer- 
ing. The rest of the time is spent on ad- 
ministrative tasks and trying to stay cur- 
rent on technology developments. While 
these functions are certainly a necessary 
part of the job, intelligent automation of 
the six hours of office routine each day 
can yield an extra hour or two for engi- 
neering or project management. 

Productivity tools applied on an indi- 
vidual basis can typically provide two- or 

 three-to-one efficiency gains for each 
automated task. The overall gain, be- 
cause not all tasks will or can be automat- 
ed, might be as much as 50%. While this 
is notable, sometimes much greater im- 
provements are needed. 


I n such cases, the strategy may be to 


about best practices in a system oth- 
ers can use. The practical approach today 
is to employ existing CAD /CAM technol- 
Ogies, especially data base programs, to 
provide flexible access to information 
about best practices. Spreadsheets, for 
example, can be a good way of communi- 
cating information to distributors or 
sales engineers. A considerably more 
powerful approach is to link geometric 
information from a CAD or solid model- 
ing system to a relational data base. 

Regarding implementation, the effort 
required to create even a relatively simple 
data base of best practices is easy to un- 
derestimate. In general, however, the 
cost of establishing such data bases can 

. easily be justified for key functions, as 
identified in the strategic business plan. 

* Directing the planning process: 
Given the many opportunities that CAD/ 
CAM presents, where should a company 
start in planning CAD/CAM investment? 
Like most questions about strategic plan- 
ning, the answer involves both top-down 
and bottom-up components. In some en- 
terprises, the top and bottom have yet to 
meet. For example, some top-manage- 
ment mandates to modernize and com- 
puterize have been barely able to budge 
the organizational inertia called resis- 
tance to change. Conversely, many re- 
search and development staffs and engi- 
neering departments have energetically 
pursued the state of the art, often with- 
out a good understanding or answer to 
the question of why. 

Even in companies in which business 


and technical managers are not frustrat- 
ed in their attempts to communicate, 
there is still often a missing element — 
the consumer. Any investment in CAD/ 
CAM must ultimately be measured by the 
customer’s willingness to buy one com- 
pany’s product rather than another’s. 
Both general and technical managers can 
and should find common ground through 
a customer-oriented view of what each in- 
vestment in CAD/CAM might provide. 
Thus, the process for evaluating and 
planning for CAD/CAM from a strategic 
perspective should ideally start with a 
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top- . mandate to develop a 
strategic profile of the business — to 
view its strengths, weaknesses and op- 
portunities through the eyes of its cus- 
tomers. Such a profile is most useful 
when it is the joint product of the enter- 
prise’s key disciplines, including re- 
search, design, production, marketing, 
sales and finance. 

Even if top management has abdicated 
its responsibility for technology manage- 
ment, product engineering and manufac- 
turing managers should not take upper 
management’s inaction as a license to 


avoid the issue. Many jobs can be per- 
formed better or faster with CAD/CAM 
tools; the key is to view the priorities 
through the customer’s eyes. FI 


Marks is managing director at Design 
Insight, a consulting firm specializing 
in the management of advanced tech- 
nology for product development. 


Reprinted with permission of the pub- 
lisher, Copyright 1984 Auerbach Pub- 
lishers, Inc. Information Strategy: The 
Executive’s Journal V1N2 Winter 1985. 
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Computer Vendors 
New Market 


he traditional comput- 

er vendors have the 

factory floor  sur- 

rounded. They are om- 

nipresent at the corpo- 
rate planning and control level and 
in its interface to the manufactur- 
ing operation. 

Over the last 20 years, comput- 
er vendors have refined their offer- 
ings in computer-aided design 
(CAD) and manufacturing plan- 
ning and control and, as an ad- 
junct to the latter, factory data 
collection equipment. Moreover, 
many computer vendors are sup- 
pliers of embedded controllers of 
shop floor equipment. 

Putting computers on the fac- 
tory floor is the logical next step 
toward fulfilling user needs to im- 
prove the effectiveness of the man- 
ufacturing operation and to inte- 
grate existing islands (or 
continents) of automation. 

Major trends in the influx of 
computers into manufacturing 
proper are: 

¢ Rethinking the utility of tradi- 
tional approaches (for example, 
manufacturing resource planning, 
MRP II) in light of new approaches 
to improving manufacturing pro- 
ductivity (for example, Just-in- 
Time philosophy). 

¢ Closer coupling of production 
planning and control systems with 
the factory floor, including the 
ability to integrate data acquired 
from shop floor devices. 

¢ More workable interfaces be- 
tween the design and manufactur- 
ing functions in both MRP II and 
materials requirements planning 
(MRP), insofar as bills of material 
are concerned and in machining 
applications. 

¢ Intelligent windows onto the 
shop floor to help operating man- 
agers make better decisions and 
remedy problems more quickly. 

¢ Computer tools further down 


the organization to support great- 
er productivity of shop floor em- 
ployees. 

¢ Dedicated control of shop 
floor devices such as robots and 
materials handling equipment. 

¢ Computer control of the man- 
ufacturing process itself. 

The traditional computer ven- 
dors must respond to these trends 
or lose the franchise they have de- 
veloped via their traditional MRP 
and CAD offerings. 

The purpose of putting comput- 
ers out on the factory floor is to 
support the work performed by 
the manufacturing organization 
directly. Unlike the office, which is 
a relatively uniform environment 
throughout all industries, there is 
no generic ‘factory. Typical com- 
puter systems configurations are 
qualitatively different from indus- 
try to industry. Within industries, 
the optimal configuration varies 
from company to company. Even 
within a single company, the opti- 
mal configuration varies from 
plant to plant depending on age of 
the plant, existing layout, skill lev- 
el of the work force and other site- 
specific factors. 

The starting point for a discus- 
sion of computers in manufactur- 
ing is, then, to recognize the par- 
allel between the logical 
organization of responsibility and 
the computer system that sup- 
ports the work performed at each 
level of the organization. Such an 
analytical framework is general to 
all manufacturing operations, 
even though it obviously cannot 
describe a particular factory per- 
fectly. 

The Yankee Group believes the 
fundamental organizing principle 
in the manufacturing world is a hi- 
erarchical division of responsibil- 
ities. Within a manufacturing fa- 
cility, the three fundamental levels 
of the hierarchy are defined by re- 


a 
9 


sponsibility for the plant as a 
whole, a department and a work 
area. 

Those responsible for the plant 
as a whole are, naturally, those re- 
sponsible for maintaining the in- 
terface with the parent corpora- 
tion. The lower levels of the 


organizational hierarchy are in di- 


rect contact with the shop floor. 
The parallel of this organiza- 
tional framework for the organiza- 
tion of computers in manufactur- 
ing is a six-level hierarchy. This 
article focuses on the levels of the 
hierarchy representing computers 
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(as distinct from embedded intelli- 
gence) in manufacturing (as dis- 
tinct from the organization as a 
whole). 

Software running on plant-level 
computers coordinates the activi- 
ties of the plant as a whole. The 
plant-level system provides the 


computing infrastructure for over- 
all coordination of the activities of 
a manufacturing site. 

The common element of super- 
visory applications is to monitor 
or control multiple work cells. 
Cell-level computers provide the 
computing infrastructure for 


monitoring or controlling multiple 
unit controllers. The difference 
between cell-level and superviso- 
ry-level computer implementa- 
tions in an organization is one of 
scope and scale. The difference in 
computer functionality parallels 
the difference in organizational re- 


sponsibility and the complexity of 
the tasks to be coordinated. 

The major conceptual distinc- 
tion is between planning and coor- 
dination and coordination alone. 
The supervisory-level computer 
supports decentralized decision 
making in the organization; the 
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cell-level computer supports decision Billions 
taking. The emergence of the cell level is 15 
an indication of the trend toward using 


computers to support lower levels of the : 22.2% 

organization. 

As used here, the hierarchy of com- [$10 9.11 —_ 
puters in manufacturing is a functional 7.52 

hierarchy. The scope of the functions is 6.16 
determined by the particular organiza- $5 — 4.98 — 
tion. The scope defined drives the num- 
ber of supervisory and cell units and the 
particular processors used at each level. 
The implication of this statement is that $o— 
the configuration of the hierarchy itself 1985 1986 1987 1988 1989 1990 
will vary with organizational demands. Source: The Yankee Group 
For example, in very large plants or com- Figure 1. U.S. Market For Computers in Manufacturing 

plex manufacturing processes, there may 

be two supervisory levels in the hierar- 

chy. In highly automated continuous _ that perform plant-level functions. of putting computers on the factory 
process facilities, supervisory functions Managing information to support the _ floor. However, the factory not only has 
may be performed on the same computers work of the organization is the purpose terminals, workers and managers but 
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also machine tools with computerized 
numerical controllers (CNC), robots, pro- 
grammable controllers, microprocessor- 
based instruments and inspection sta- 
tions and a growing list of other 
computer-based equipment. ; 


offers both opportunity and chal- 

lenge. Intelligent plant floor de- 
vices do more than control mechanical 
processes. The opportunity lies in hav- 
ing, for the first time, the possibility of 
immediate capture of productivity, quali- 
ty and efficiency data for every process 
cuntrolled, monitored or inspected by one 
of these plant floor devices. No longer 
must companies rely on labor-intensive 
collection of information such as after- 
shift manual production counts and writ- 
ten record/keystroke data entry into 
business computers. 

Using the intelligence embedded in 
and information generated by plant floor 
devices as part of a system to support the 
organization is the challenge of using 
computers in manufacturing. The impli- 
cation for users is the need to recognize 
and evaluate the computer component 
and communications potential of intelli- 
gent devices and evaluate their synergy 
with the overall system requirement. 

The use of computers at U.S. manu- 
facturing sites is by no means uniform. 
The combination of different manufac- 
turing situations, different benefits to be 
captured and different levels of available 
capital and human resources has led to 
widely different rates of adoption and ab- 
sorption of new manufacturing technol- 
ogy between leaders and followers. As a 
result, the leaders are breaking ground 
for the use of technology as a means to 
regain manufacturing competitiveness. 
Followers are marching in the path 
cleared by the pioneers. 

The Yankee Group’s national survey 
of U.S. manufacturing sites reveals high- 
ly significant differences in penetration 
rates, installations, sophistication in 
judgement and in buying discrimination 
between large- and midsize manufactur- 
ing sites. 

Large sites, as a group, are advanced 
users of computers and manufacturing 
technology. The core of the leaders is 
found primarily in a strictly defined de- 
mographic group — large manufactur- 
ing sites. Yankee Group data indicates 
large manufacturing sites present a good 
picture of a relatively sophisticated user 
community. Midsize manufacturing sites, 
by contrast, have as a group significantly 
less costly installations and dramatically 
lower spending plans for computers and 
other manufacturing technology. 

The Yankee Group believes the mar- 
ket for computer hardware for use at 
manufacturing sites will be $4.98 billion 
for 1985 (see Figure 1). There are two 
major buying groups in the rarket. 
Large plant sites (2% of U.S. manufactur- 
ers) now account for 65% of total spend- 
ing for manufacturing computers and 
will remain the largest market through- 
out the decade and midsize sites will be 
the growth market of the late 1980s. 

Several forces are driving the market 
toward the $13 billion mark in 1990: 

¢ Large sites will upgrade, augment 
or replace plant-level systems in the mid- 
1980s; medium-size sites will buy ag- 
gressively in the late 1980s. 

© The supervisory level, the focus of 
integration efforts by large plants and the 
birthplace of islands of automation in 
midsize plants, will increase its share of 
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EnerConnect is the second major micro 
product from Enertronics, developers of 
the successful EnerGraphics package. As 
the ad for EnerConnect says, it is “. . . the 
first software package that puts mainframe 
graphics capability into the hands of any- 
one with an IBM PC .. . or 3270 PC.” 


When it came time to announce 
EnerConnect, Randy Andes decided to use 
Information Week, Business Week, and 
Computerworld Focus. As Randy puts it, 

. we knew Computerworld reached the 
people we need to talk to from past ads for 
EnerGraphics, and we decided to test 
Focus because, as the name says, each 
issue focuses on a topic. So, we could 
select an appropriate editorial environ- 
ment.” 


The results? ‘Computerworld Focus has 
produced the most response of any of the 
publications used and, by far, the best 
response. In fact, total response (via the 
800 number) has far exceeded expecta- 
tions. We further intend to continue to tie 
into Computerworld’s editorial calendar 
where appropriate.” 


The moral? Well focused advertising in a 
well focused medium will produce the best 
results every time. 


Call your Computerworld advertising rep- 
resentative for more details on upcoming 
issues of Computerworld Focus. 


Randy T. Andes, Director of Marketing, 
Enertronics Research, Inc., St. Louis, Missouri. 
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the total market from 21% in 1985 to 
34% in 1990. 

© The cell-level computer market will 
expand throughout the decade as manu- 
facturers provide computer tools further 
down the organization to support greater 
productivity of shop floor employees. 

The traditional computer vendors will 
find the manufacturing computer market 
to be very different from the office market 
for the following reasons: 

© More is demanded of computers in 
terms of ease of use, application develop- 
ment tools, communications, realtime 
performance and dependability under 
harsh environmental conditions. 

© Microprocessor-based devices such 
as programmable controllers are comput- 
ers in sheep’s clothing, even though they 
may not be perceived as such by users nor 
sold as such by vendors. 


© No factory nor set of business goals 
is alike; demanding users will require sys- 
tems tailored to the needs of their organi- 
zations, while others will make do with 
interfacing commercial applications. 

¢ Planning, purchasing and imple- 
menting manufacturing systems will in- 
volve more functional areas of the organi- 
zation and higher levels of decision 
making than office systems. 

© Most users will require at least some 
outside help in system definition or im- 
plementation because the higher the ex- 
pectation, the more difficult it will be to 
plan and execute. 

¢ The customization needs of the 
manufacturing market dictate that com- 
puter vendors focus on development of 
systems software or utilities. Most manu- 
facturing applications software will be 
provided by third parties and will become 
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increasingly specialized to 
needs. 

© The growing class of hardware re- 
sellers including system integrators, soft- 
ware OEMs or consultants will become 
increasingly important in the market, and 
marketing through such intermediaries 
will be mandatory for vendors of comput- 
ers in manufacturing. 

IBM and Digital Equipment Corp. are 
the major rivals for dominance of the 
computer component of manufacturing 
systems. The trend toward increasing in- 
tegration of the manufacturing process 
gives the traditional rivalry between IBM 
and DEC a new twist. 

According to a study just published by 
the Yankee Group, IBM will (through its 
direct and third-party marketing chan- 
nels) rack up 46% of the total U.S. mar- 
ket for computers at manufacturing facil- 
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ities. Through all channels, DEC will 
rank second with more than 22% of the 
total market. Yet, according to Yankee 
Group’s Computers in Manufacturing: 
The Traditional Computer Vendors, the 
overall results mask a horse race in the 
high end of the market. 

While IBM is first in the market for 
large computers running plantwide appli- 
cations, the company is a runner up in 
the market for supervisory-level comput- 
ers that coordinate multiple work cells. 
DEC’s position is the reverse: number 
one at the supervisory level, DEC wants 
to gain share in the larger plant-level 
computer market. 

DEC seems to have made greater in- 
roads onto IBM’s prime turf than IBM 
has onto DEC’s. DEC may be capturing 
the U.S. automation leaders at large man- 
ufacturing sites. (The Yankee Group esti- 
mated plants with more than 500 employ- 
ees accounted for 65% of the total 
manufacturing computer dollars in 
1985.) 


chise is in large manufacturing 
sites. DEC has a stronger position 
among large users both on its traditional 
supervisory-level turf and at the plant 
level than it does overall. IBM has not 
made as great inroads at the supervisory 
level at large user sites as it has in the 
market overall. 

In any market, DEC’s most enduring 
strengths are the family compatibility and 
networking capability of its VAX line. In 
the manufacturing computer market, 
these selling points play directly to what 
Yankee Group data indicates is the num- 
ber one integration priority of most man- 
ufacturers: moving data between shop 
floor systems and production planning 
and control systems running on the plant 
host. 

While DEC may erode, it will not walk 
away with IBM’s traditional market at the 
plant level. IBM’s dominant position in 
plant-level computers means that the ma- 
jority of users and third-party software 
developers will stick with IBM. 

Further, changing purchasing pat- 
terns are working in IBM’s favor. Formu- 
lating manufacturing technology strate- 
gy requires participation across the 
operating units from many functional ar- 
eas of a corporation. This means that 
many long-standing IBM customers in 
the MIS and CAD organizations are in- 
creasingly becoming involved in the man- 
ufacturing computer purchase decision. 
As organizational involvement broadens, 
the decision-making process moves up 
the management ladder. IBM has a long 
history of selling to the top corporate 
echelon, whereas DEC is just learning 
the ropes. 

Finally, IBM is expected to become 
more competitive on DEC’s prime turf. 
Recently, the Yankee Group has ob- 
served some large manufacturing sites 
choosing the Tandem over the VAX, cit- 
ing the former’s transaction processing 
speed, partioned data base and fault-tol- 
erant features. With the System 88 (the 
Stratus), IBM has still another card in its 
hand to play against DEC at the supervi- 
sory level. 


Fas indicate that DEC’s fran- 


Lytton is an industry analyst with the 
Yankee Group’s Manufacturing Auto- 
mation Planning Service (MAPS). The 
Yankee Group is a Boston-based market 
research and analysis firm serving users 
and vendors of computer and communi- 
cations technologies. 
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Global 
Standard 


innovative 


Black 
Decker 


Black & Decker Corp. is breathing new life into 
manufacturing by strategic integration of comput- 
ers and manufacturing techniques. The result is a 
manufacturing system that is comprehensive in 
scope and includes some 
computer- 
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he Black & Decker 

Corporation is on 

track toward its goal 

of becoming a global 

manufacturing com- 
pany through a strategy of inte- 
grating computers and manufac- 
turing processes. The diversified 
company based in Towson, Md., in 
many ways is already global, oper- 
ating manufacturing facilities in 
England, Continental Europe, 
Singapore, Brazil, Mexico and 
Canada. These countries have op- 
erated autonomously in the past, 
producing products geared to the 
variations in regional markets and 
installing their own manufactur- 
ing systems and computers. 

This has worked admirably, but 
it has produced some inefficien- 
cies the company intends to reme- 
dy with its concept of globaliza- 
tion. 

The ball started rolling with the 
formation of a Black & Decker 
CIM (Computer-Integrated Manu- 
facturing) Steering Committee in 
1982, made up of the Black & 
Decker heads of manufacturing in 
North America. Phase One of the 


committee’s study was completed 


in the summer of 1983. 

“By the time of the study, our 
concept of CIM had really expand- 
ed,”’ explained Al Wordsworth, 
corporate vice-president, manu- 
facturing systems. ‘‘We had taken 
it from perhaps a little computer- 
aided design (CAD) and some ma- 
chine tools to a corporate philoso- 
phy embracing the development, 
manufacturing, distribution and 
service processes. CIM became a 
Black & Decker strategy.” 

In January 1984, the CIM com- 
mittee completed its study, and set 
forth a program listing nine major 
CIM categories and including 23 
major projects. From the list of 
major projects, the Manufacturing 
Planning Control System (MPCS) 
project was given high priority. A 
North American MPCS subcom- 
mittee was formed with Al Words- 
worth in charge. 

“Members of the subcommittee 
were primarily users, materials 
managers from various manufac- 
turing facilities,” Wordsworth ex- 
plained, ‘‘with support from our 
own Information Systems group. 
Our initial challenge was to define 
the future manufacturing environ- 


ment for Black & Decker — what 
it was going to be like five or 10 
years down the road.”’ 

Forces were already working 
within the company, according to 
Wordsworth, that were helping to 
shape that direction. ‘“‘There had 
already been a lot of activity be- 
tween the various manufacturing 
operations,” he said, ‘and sys- 
tems support people had been re- 
quested to modify and supplement 
our systems because our modes of 
operation were changing.”’ 

In the past, Wordsworth said, 
most of Black & Decker’s produc- 
tion had been operated on a job 
shop basis. Since about 1982, the 
company, however, had also been 
making the transition to a Just-in- 
Time type of manufacturing envi- 
ronment or:a mixed environment 
whereby a facility might be 80% 
Just-in-Time production and 20% 
job shop operations. 

“Just In Time was an interest- 
ing process in itself,’” Wordsworth 
explained. ‘Back then, there was 
very little information on it. We 
had to dig. We started a pilot pro- 
ject at our Fayettesville, N.C., 
plant to test the Just-in-Time the- 


ory and generate some enthusiasm 
at the grass roots level. The plant 
is probably now about 85% repeti- 
tive manufacturing which means 
that 85% of the catalog numbers 
built in that plant are produced on 
a weekly basis.” 

At the same time, Wordsworth 
said, Just In Time was being im- 
plemented in other plants. “‘Then, 
because of the communications, 
Just In Time began to spread ev- 
erywhere. Plants in Europe fol- 
lowed. The majority of Black & 
Decker plants are now at least in 
some phase of repetitive manufac- 
turing.” 

The push to Just In Time was 


calso placing a strain on existing 


manufacturing software that had 
been developed in-house in the 
1960s and 1970s. “‘It was a very 
sophisticated system,’’ Words- 
worth explained, “‘and was a stra- 
tegic weapon for us because we 
did well in terms of managing our 
business and inventories. But 
things were changing and most 
manufacturing operations 
quired a week in the planning cy- 
cle. We were doing some planning 
on an hourly basis in some cases 
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or issuing orders twice a day, so 
we were developing little sub- 
systems to try and support that. 
It was getting pretty cumber- 
some and the users indicated it 
was chewing up a lot of comput- 
er time.” 

Wordsworth added that the 
impetus from the operational 
people helped support the effort 
because their input was taken to 
the MPCS subcommittee. The 
group realized that the in-house 
system was too archaic and 
could not be modified to do what 
Wordsworth and the others 
wanted to do. 

“Besides,” Wordsworth said, 
“we didn’t want to be in the soft- 
ware business. Our business is 
to build and sell products.” 

After defining the future 
Just-in-Time environment, the 
MPCS committee developed a 
document that defined what 
would be required from a sys- 
tems point of view. 

“This was, at the time, a 
North American document, and 
from all the functional areas it 
bumped up against purchasing, 
engineering and finance in the 
plants,” Wordsworth explained. 
“They all got their licks in as to 
what this system had to do to 
support this new environment. 

“In the summer of 1984, we 
had the first global meeting of 
the MPCS,” Wordsworth said. 
“We had included in that meet- 
ing for the first time the new 
General Electric Co. product 
group acquisitions Black & 
Decker had made. So we now 
brought into the fold represen- 
tatives from the GE plants and 
our European plants. We took 
what had been the document on 
North American requirements, 
got input from the Europeans 
and incorporated them into a set 
of global requirements.” 


orporate MIS selected 

IBM as the hardware ven- 

dor on which to standard- 
ize globally, then went looking 
for a software vendor. 

“Again, we said we just 
couldn’t modify. the in-house 
software,’ Wordsworth  ex- 
plained, ‘‘so we decided to see 
what kind of packaged software 
we could find. We looked at 52 
vendors and shortlisted quickly 
to four or five, based on compat- 
ibility with the hardware, with 
our data base software and avail- 
ability of the manufacturing 
modules we wanted. By late 
summer 1984 it was down to 
two vendors. 

“We had their people come in 
and make presentations with the 
MPCS group, we visited some of 
their customers and had both of 
them give hands-on demonstra- 
tions in our Spennymoor, En- 
gland plant. Another test was to 
respond in writing to our set of 
requirements to see how close a 
match we could get.” 

Black & Decker’s Informa- 
tion Systems people were heavi- 
ly involved, counseling on soft- 
ware selection and _ other 
matters. By early 1985, the com- 
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‘Our initial challenge was to define the future 


manufacturing environment for Black & Decker — 


what it was going to be like five or 10 years 
down the road.’ 


— Al Wordsworth 
Black & Decker Corp. 


pany had decided to go with 
Management Science America, 
Inc. (MSA) as their software ven- 
dor. 
“By our estimates,” Words- 
worth said, “both software final- 
ists had about 70% of our re- 
quirements. MSA, however, 
could talk manufacturing and 
they had global support — and 
this is a global project.” 
In July 1985, the MPCS com- 
mittee took its budget proposal 
to the Black & Decker 
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board of directors and it was ap- 
proved. 

“I can’t stress the importance 
of this top corporate support,” 
Wordsworth said. “The current 
health of the MPCS project and 
CIM in general is a direct result 
of our top management support 
and their determination to take 
us from a multidomestic [inde- 
pendent operating units in each 
country] to a global firm.” 

Indeed, Black & Decker’s 
MPCS will be one of the prime 
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vehicles in the company’s push 
to derive long-term benefits 
from global standardization. As 
the natural boundaries between 
the company’s products fade, 
standardization across the board 
is making sense. Wordsworth 
and the others in the MPCS 
committee will put in place glob- 
al commodity coding methods, 
part numbering methods, chart- 
ing of accounts, catalog num- 
bers and product costing meth- 
ods and other global coding and 


classification methods. 

“Just getting everyone on 
such standardized methodology 
will take about three years,” 
Wordsworth explained. ‘‘In the 
end it’s going to make for faster 
production cycles, lower prod- 
uct costs and will lessen materi- 
als handling.” 

Wordsworth explained that 
such standardization will enable 
someone sitting at a terminal in 
North Carolina to inquire about 
the status of certain parts they 


are getting from a plant in 
France. “Or if they are buying 
parts from Brazil or Maryland 
they can load those require- 
ments at a terminal at that loca- 
tion. The software will be abso- 
lutely compatible.” 

“The concept behind this 
project,” explained Gerald 
Townsend, director of data ad- 
ministration at Black & Decker, 
“is to simplify the inside of the 
factory to get rid of much of the 
existing overhead structure, at 
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the same time standardizing the 
way to do the manufacturing 
planning and control processes. 
This would include implement- 
ing standard costing systems, 
purchasing procedures, stan- 
dard master production schedul- 
ing, capacity planning and so 
on. That’s the context of MPCS. 

“These are the things that 
will make us grow synergies. 
But we are not trying to fit a 
round factory into a square hole. 
We are not trying to say to our 
manufacturing and engineering 
community that they are all the 
same. What we are saying is that 
if our global operations do 100 
things, 80 of them may be done 
whatever way the local culture 
dictates, but 20 of them must be 
done the same.” 

Townsend said the aim is to 
create a highly-repetitive manu- 
facturing environment whereby 
“Black & Decker suppliers are 
given visibility into our sched- 
ules and delivering material to 
our factory floor, not to our 
warehouses. There we want to 
be able, at the end of our assem- 
bly line, to take off a finished 
product, flush the cost back into 
a manufacturing accounting 
system and pay the vendors 
based on what’s finished, not 
what’s delivered.” 

MPCS, as mentioned, is just 
one of the large projects on the 
slate at Black & Decker. Town-. 
send said other projects include 
three in Information Systems 
dealing with standard ways to 
manage data, three or four pro- 
jects dealing with product quali- 
ty and several others dealing 
with other areas of CIM, includ- 
ing shop floor control. Eventu- 
ally all of these will tie together. 

“Out of the CIM project, for 
example, came a concept called 
design for assembly,”’ Townsend 
explained. concept says 
that you try and design a prod- 
uct cutting down on the number 
of parts so you begin to look at 
the design differently. Things 
become modular; they can snap 
together. Instead of 60 parts 
you might bring it down to 20 or 
25 and the whole thing can be 
automated with a pick and place 
robot. All this can be tied into 
our CADAM design data base 
and can shorten the design cycle 
dramatically. 

““We expect new part designs 
to be down as much as 40% or 
50% when this system is in 
place.” 

MPCS is currently being pilot 
tested at Black & Decker’s 
Spennymoor factory in England. 
The plan is to implement pilot 
software in England beginning 
in 1986, finishing in the U.S. 
and other countries by 1988. 

Overall, Townsend said the 
MPCS project is the biggest of 
its kind that Black & Decker has 
undertaken in any of its func- 
tional areas. 

“And remember, CIM sits on 
top of this,” he added. ‘The 
scope is truly global.” 


Kolodziej is a senior writer at 
Computerworld Focus. 
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Union? 


The importance of ensuring MIS and end- 
user harmony is reemerging along with the 
proliferation of Automated Storage and 
Retrieval Systems. 
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ust when the war be- 

tween MIS and end us- 

ers seemed to be over, 

with members of 

flung departments com- 
municating with each other and 
with data processing professionals 
in the jargon of bits and bytes, it 
seems the battle for computer su- 
premacy on the shop floor is just 
heating up. 

MIS involvement was difficult 
to exclude in manufacturing re- 
source planning (MRP II) because 
MRP II runs on the company 
mainframe. And most manufactur- 
ing professionals who wanted to 
be masters of their own applica- 
tions had to go first through MIS 
to get their personal computers 
and then through the information 
centers for basic training. But 
many manufacturing diehards 
seem intent on excluding MIS 
from the ranks whenever possible, 
and this has certainly been the 
case with the installation of auto- 


mated storage and retrieval sys- 


tems (ASRS). 

ASRS is one of the newest of 
the technologically advanced pro- 
jects to hit the factory floor. Al- 
though some ASRS facilities have 
been in operation since the 1960s, 
interest has been spurred in the 
past five years primarily because 
the facilities lend themselves well 
to MRP II and Just-in-Time manu- 


facturing techniques. 

At first glance, ASRS appears to 
be a pure manufacturing project 
— a neat segue from the older 
manually tended racks of parts 
and finished goods. In reality, 
though, the easy metamorphosis 
exists only in concept. Of para- 
mount importance is the interface 
between the minicomputer that 
controls the ASRS and the main- 
frame that stores information 


needed by members of the ac- - 


counts payable and receivable de- 


- partments, cost accounting, order 


processing and, if an incentive pay 
system is used, the payroll depart- 
ment. And the key to this interface 
is the MIS department. 

An ASRS is often a separate 
building, but the word building is 
used loosely. Actually, while the 
facility looks from the outside like 
a building without windows, the 
inside is really a multistoried ma- 
chine. Controlled by computer, 
this machine is made up of convey- 
ors and racks. Parts and finished 
goods are stored in a random man- 
ner, very much like bytes on a 
floppy disk, and retrieved when 
needed. 

While one of the reasons manu- 
facturing companies decide to in- 
stall an ASRS is its space-saving 
ability, two other reasons make 
ASRS an economically feasible 
project. One of these is the fact 


that because parts and/or fin- 
ished goods are immediately avail- 
able, inventories can be kept small 
— and low inventories are the pri- 
mary goal of Just In Time. The 
other reason may affect bottom- 
line profitability even more: Be- 
cause ASRS is a machine, it can be 
amortized over a shorter period of 
time than the 15-plus years neces- 
sary to amortize the cost of a new 
building. 

Management at Whirlpool 
Corp.’s Worldwide Service Parts 
Distribution Center in LaPorte, 
Ind., realized in 1972 that major 
plant expansion was needed. Plan- 
ning began immediately to build 
an ASRS, and the committee in- 
cluded members of all appropriate 
departments, including MIS. The 
project was completed in 1975 
and has been running well ever 
since. 

Robert Lamb, equipment engi- 
neer at Whirlpool, called the pro- 
ject “very successful” and as- 
cribed part of the success to 
Whirlpool’s MIS involvement, par- 
ticularly because they elected to 
do their own inventory control and 
location assignments on the main- 
frame prior to the ASRS installa- 
tion. “‘MIS involvement was re- 
quired because they handled the 
programming for the inventory, 
management of the inventory and 
the assignment of locations within 


the rack system,” he explained. 

Lamb doubts that MIS is in- 
volved in the day-to-day ASRS op- 
erations, except for routine main- 
tenance. However, the company is 
looking to upgrade its interface 
between the material handling 
computer and the mainframe, and 
MIS will again play an important 
role in that upgrade. Lamb is sure 
that the smoothness that charac- 
terized the initial implementation 
will hold true for the upgrade be- 
cause there is a close working re- 
lationship between manufacturing 
and MIS. ‘‘We’re all on the same 
team,” Lamb said. 

Unfortunately, the success sto- 
ry at Whirlpool was not echoed by 
others interviewed by Computer- 
world Focus. An MIS executive at 
a Fortune 500 company in New 
York described the history behind 
his company’s ASRS implementa- 
tion as full of ‘political undercur- 
rents’’ that ‘‘probably contributed 
to the minimal amount of MIS in- 
volvement,” adding that “‘it’s cer- 
tainly not the normal way of doing 
business.” 

This particular executive who 
asked not to be identified because 
“things are still in the mill and all 
the players are still present,” 
thinks that MIS should be in- 
volved from the beginning and 
that the planning and implementa- 
tion should be a team effort. 
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But he.takes the issue of MIS involve- 
ment one step further. “‘I believe the re- 
sponsibility should ‘go to the ones who 
have the better chance of success. If man- 
ufacturing has its own group of people 
who have the expertise then fine, let them 
do it. On the other hand, if they don’t 
have that expertise, then it’s a no-win sit- 
uation from the word go,”’ he explained. 

The MIS executive said the test will 
come with the interface between the 
ASRS Digital Equipment Corp. PDP 11/ 
44 and the company’s IBM 4381 main- 
frame. The manufacturing-defined inter- 
face is minimal, but because more of the 
expertise exists in the MIS department, 
the executive thinks that MIS should be 
running the project. “It sounds like the 
‘not-invented-here’ syndrome or sour 
grapes, but it’s not that at all. But the 
politics are such that even if it doesn’t 
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work right, as long as you can hide that 
from the rest of the world, you’re golden. 
It all depends on how good a job you can 
do to create the illusion that the thing is 
successful. You can fool some of the peo- 
ple some of the time. . . .You know how 
that saying goes,” he concluded. 


he New York case is not an isolat- 
T ed one. In 1978, Worcester, Mass.- 

based Wright Line, Inc. hired a 
materials handling consulting firm to 
help develop the size, throughput and 
MRP II ‘interface specifications for an 
ASRS. The in-house committee’ was 
headed by a manufacturing engineer and 
included representatives from methods 
and tooling, production engineering, sys- 
tems, cost accounting and corporate au- 
dit plus the production manager and ma- 


terials manager. 

Don Weymouth is presently director 
of manufacturing and distribution opera- 
tions strategy at Carlisle Engineering in 
Carlisle, Mass. In 1978, Weymouth was 
manager of manufacturing systems at 
Wright Line and for the ASRS project he 
was charged with the software portion 
and the interface to the MRP II system. 

Weymouth thinks that the systems 
people should have been involved more 
and earlier. In November 1979 the func- 
tional system design, including how the 
ASRS computer would interface with the 
mainframe, was finalized. 

“And this [how it was going to inter- 
face with the mainframe] is where we 
made a tactical error — with an MRP sys- 
tem it had to get information constantly. 
Because of the fear from the systems peo- 
ple’s point of view of the interface be- 
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tween an IBM [4300 series] and a DEC 
[PDP 11/34] machine, not to this day do 
they have real good communications be- 
tween the two,”’ Weymouth said. 

Asa result of the fear factor, data from 
the IBM mainframe was downloaded to 
tape and uploaded to the DEC computer. 
Then someone rekeyed all the data in- 
cluding part numbers and quantities. Ac- 
cording to Weymouth, only recently has 
the IBM mainframe given the file to the 
DEC computer. ‘‘There was no reason 
why they even needed to [dump the 
tapes]. [The interface] should have been 
done immediately,” Weymouth said. 

In retrospect, Weymouth said there 
were a number of things that should have 
been done differently. The ASRS was 
meant to be a turnkey operation, but “‘no- 
body had any idea [the ASRS] was as° 
much an integral part of the business as it 
was. Many things were done because it 
seemed efficient at the time. It turned out 
that it was very difficult to get the inter- 
face later on,” he said. 

One of the changes Weymouth would 
make if he had a second chance would be 
to make the ASRS facility itself a quarter 
of the size. The beauty of an ASRS is its 
efficiency because factory runs can be 
twice as long and double the number in 
half the time. 

“People didn’t realize that it takes 
money to put the material in, handle it, 
store the information and communicate 
back to control the inventory. ASRS 
should have been used to cut the inven- 
tory because you could get the informa- 
tion immediately. Instead, they filled [the 
ASRS] up. That was the last thing it was 
meant to do,”” Weymouth explained. 


ut of more importance, added 

Weymouth, is the interface with 

the mainframe. “I would interface 
immediately and we would make it 
work,” he insisted, adding that the sys- 
tems professionals would go along with 
the interface if they could be assured that 
the inventory that was in the ASRS was 
accounted for accurately in the main- 
frame. 

But retrospect and hindsight are not 
of great help when a multimillion dollar 
project does not achieve the expected de- 
gree of success. Most companies that un- 
dertake a massive project like ASRS have 
little experience and rely to a great extent 
on vendors and consultants. Vendors of- 
ten do their customers a disservice by not 
warning them of the pitfalls. 

Weymouth sees vendors’ attitudes 
changing. ‘Material handling vendors 
have turned more into systems integra- 
tors. They now know the technology they 
have to communicate with, whether it is 
hardware or software. Before they made 
the hardware work and let you worry 
about it from there.”’ 

However, most companies don’t go 
through an ASRS installation more than 
once, and knowing that others have also 
suffered the slings and arrows of outra- 
geous fortune is little consolation to 
those who have been involved in an un- 
successful ASRS implementation. 

Perhaps MIS directors and manufac- 
turing engineers contemplating an ASRS 
might benefit from an observation of 
Whirlpool’s Lamb: “I have seen [ASRS] 
installations where the implementation 
was done and they didn’t have the inven- 
tory control package ready. They’re 
keeping their inventory in a shoebox!” 


White is a senior writer at Computer- 
world Focus. 
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‘DEC's Vaxstation 11/GPX 


MARLBORO, Mass. — Digital Equip- 
ment Corp. has announced its first tech- 
nical workstation for the Unix market- 
place. 

The new workstation called the Vax- 
station II/GPX is based on the Microvax 
II computer and a new very large-scale in- 
tegration (VLSI) graphics coprocessor 


PRODUCTS 


DEC Unveils Technical Workstation 


that provides high-performance color ca- 
pabilities. While the initial offering uses 
the Ultrix operating system, the worksta- 
tion also supports VMS. 

The Vaxstation II/GPX VLSI graph- 
ics coprocessor implements a range of 
display functions including fast image 
copy and vector drawing; pattern fill, 
clipping, scaling and zoom; and scrolling. 
The chip operates at speeds up to 560M 
bit/sec. All operations are performed in 
parallel on all planes resulting in equal 
performance for eight-plane and four- 
plane systems. 

In addition, the new workstation fea- 
tures the X-Window System that allows 
network-transparent windowing and 
graphics access; networking support in- 
cluding Decnet, TCP/IP and Ethernet; 
and gateways to allow users to communi- 
cate with Systems Network Architecture 
and X.25 systems. 

DEC has also introduced three new 
32-bit, VAX-based computer systems, the 


Concord Data Systems Introduces 
Integrated Hardware/Software Solution 


WALTHAM, Mass. — Concord Data Sys- 
tems, Inc. has introduced Mapserver/ 
Plus TIM, an integrated hardware /soft- 
ware solution that provides high-speed 
Manufacturing Automation Protocol 
(MAP) connections and RS-232 terminal 
networking capabilities over broadband 
and carrierband IEEE 802.4/MAP net- 
works. 

Mapserver/Plus is based on Concord 
Data Systems four-port Token/NET In- 
terface Module (TIM) hardware and is 
available for 5M- and 10M-bit /sec broad- 
band networks and. 5M-bit/sec carrier- 
band networks. 

The product includes both MAP and 
terminal networking software. The MAP 
interface operates over a high-speed, seri- 
al RS-449 data link at speeds up to 56K 
bit/sec. The Terminal Server Software 
provides synchronous and asynchronous 
terminal support over three RS-232 seri- 
al ports. The software is a full implemen- 
tation of the International Standafd Or- 
ganization’s model for Open Systems 
Interconnection and extends the current 
MAP specification to include terminal 
and networking capabilities. 

Concord Data Systems has also intro- 
duced Mapware, a set of hardware and 
software products aimed at systems inte- 
grators and original equipment manufac- 
turers (OEMs). 

The MAP Interface Board is a commu- 
nications controller that fits into the 
backplane of a programmable device or 
computer. The company said the Inter- 
face Board uses a VLSI chip set that di- 
rectly implements all the IEEE 802.4 re- 
quirements, is designed to accommodate 
a variety of backplanes and can be used 
with both broadband and carrierband mo- 
dems 


The company said that Mapware soft- 
ware supports all seven layers of the MAP 
2.1 specification, including the IEEE 
802.2 Class 1 Logical Link Control and 
Class 3 Immediate Response Option Driv- 
er, the International Standards Organiza- 
tion (ISO) Connectionless Internet Proto- 
col and the ISO Session Kernel. The 
Mapware Software is included with each 
MAP Interface Board and provides user 


interfaces into ISO layers two through 
seven. 

Concord Data Systems has also intro- 
duced 10 MBPS and 5 MBPS carrierband 
and broadband modems priced at $700 
and $1,150 each, respectively. 

The MAP Interface Board (without 
modem), MAP interface Board with car- 
rierband modem. and MAP Interface 
Board with broadband modem are priced 
: $2,500, $2,850 and $3,500 respective- 
ly. 

Mapserver/Plus TIM is available in 
three versions: 5M-bit/sec broadband at 
$4,870, 10M-bit/sec broadband at 
$5,845 and 5M-bit/sec carrierband at 
$4,500. The 5M-bit/sec broadband ver- 
sion is available immediately; the 10M- 
bit/sec broadband and 5M-bit/sec car- 
rierband will be available in June 1986. 

For more information, contact Con- 
cord Data Systems, Inc., 303 Bear Hill 
Road, Waltham, Mass. 02154. 

Circle Reader Service Number 230 


MAP Link Debuts 


MARLBORO, Mass. — Stratus Comput- 
er, Inc. has announced Manufacturing 
Automation Protocol (MAP) communica- 
tions support software that allows appli- 
cations running on the company’s fault 
tolerant computers to communicate with 
dissimilar computer devices in a factory 
environment. According to the company, 
the software provides fault tolerant appli- 
cation program interface to factory envi- 
ronments, complies with the MAP 2.1 
specification, interfaces through stan- 
dard Stratus Computer communication 
controllers to a MAP IEEE 802.4 broad- 
band network bus interface unit and fa- 
cilitates the modification, expansion and 
maintenance of information facilities in a 
structured, integrated manner. 

The Stratus Computer MAP software 
costs $10,000 per module. 

Contact Stratus Computer, Inc., 55 
Fairbanks Blvd., Marlboro, Mass. 01752. 
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midrange VAX 8300 and VAX 8200, and 
the VAX 8800, DEC’s most powerful sys- 
tem to date. 

The VAX 8800 has dual processors 
that share 32M bytes of main memory, 
each processor having 64K bytes of 
cache memory and an integral floating 
point accelerator. The company said the 
high-end VAX system uses a new 60M- 
byte/sec memory interconnect for pro- 
cessor /memory transfers and as many as 
four new VAXBI (VAX bus interconnect) 
busses for up to 30M bytes/sec input/ 
output transfers. 

DEC said its VAX 8300 is a dual-pro- 
cessor system with 12M bytes of main 
memory and is designed for computer-in- 
tensive applications such as simulation, 
image processing and computer-aided de- 
sign. The VAX 8200 is a single-processor 
system with 4M bytes of main memory. 

The VAX 8800 is priced at $650,000 
while the VAX 8300 and VAX 8200 are 
priced at $122,000 and $79,000 respec- 
tively. 

The Vaxstation II/GPX is offered in 
four configurations: the Entry-Level Col- 
or System is priced at $35,000, the 8- 
Plane Color System at $39,950, the Ex- 
tended Color System is $53,800 and the 
Gray Scale System at $33,000. 


For more information, contact Digital 


Equipment Corp., Maynard, Mass. 
01754. 
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Cadtrack Corp. 
Offers CAD 


SUNNYVALE, Calif. — Cadtrack 
Corp. has introduced a computer-aid- 
ed design software package for de- 
signers of new and retrofitted process- 
ing and power plants. 

According to the vendor, Plant- 
Trak supports the full range of plant 
design functions, from flow-sheets to 
three-dimensional modeling and draw- 
ing production through construction 
management and daily plant opera- 
tions. The software package runs on 
an IBM Personal Computer XT or Per- 
sonal Computer AT with 640K bytes 
random-access memory, a mono- 
chrome monitor and one enhanced 
graphics monitor. 

In addition, Plant-Trak stores 
three-dimensional models of large 
plant volumes on disk as well as com- 
plete ANSI piping and AISC steel cata- 
logs for the designer and retrofitter. 
Graphic reports such as fabrication 
isometric drawings are produced auto- 
matically from the plant model. Plant- 
Trak also features an English-lan- 
guage data base query system. 

Plant-Trak is presently priced at 
$15,000. 

For further information, contact 
Cadtrak Corp., 823 Kifer Road, Sun- 
nyvale, Calif. 94086. 
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ADVERTISE 


China Computerworld represents 
the first joint venture in the People’s 
Republic of China between a foreign 
publishing company, CW Commun- 
ications/Inc., and the government. 
China Computerworld is published 
twice a month and reports on com- 
puter hardware and software technol- 
ogies. The total paid circulation is 
65,000. Total readership is estimated 
at 2,000,000 copies with total distri- 
bution of 100,000 copies per issue. 
And, now there’s China Computer- 
world Monthly, a sister 
publication to China 
Computerworld, that 
provides 70,000 readers 
with even more in-depth 
analysis of the market. 


Diana La Muraglia 


Name 


IN THE ONLY 
COMPUTER 
PUBLICATIONS 
FOR THE PEOPLE'S 
REPUBLIC OF 
CHINA. 


O Your other foreign publications 


CW International Marketing Ser- 
vices makes advertising your prod- 
ucts in the People’s Republic of Chi-. 
na, and around the world, easy. We 
have over 55 publications in more 
than 25 countries. For more informa- 
tion on our wide range of services, 
complete the coupon below and mail 
today. 


General Manager Tule 


International Marketing Services 
CW Communications/Inc. 


375 Cochituate Road 


Framingham, MA 01701 
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RYE BROOK, N.Y. — IBM recently an- 
nounced two entry-level uniprocessors 
for the 3090 series computers, a twofold 
increase in expanded storage for other 
3090 models and four replacement pro- 
cessors for its 4381 line. 

The company also announced price 
cuts: 3090 series prices were reduced 
from $5 million to $4.5 million for the 
model 200 and from $9.3 million to $8.5 
million for the model 400; prices of the 
3080 processors were reduced by up to 
21%. 

The two uniprocessors, model 150 
and model 180, use the same technology 
as the larger 3090 models. The 150 can 
be converted to the 180 and the 180 to 
the 200 at a customer’s location. The 
model 150 has 32M bytes of central stor- 
age that can be increased to 64M bytes 
and 16 high-speed input/output chan- 
nels, to which an additional eight can be 
added. Storage on the 180 can be ex- 
panded to a maximum of 256M bytes and 
input/output channels can be increased 
to 32. An IBM 3090 Vector Facility can 
be attached to the 150 and 180 for im- 
proved engineering /scientific perfor- 
mance. The IBM 3090 model 150 with 
32M bytes of central storage and 16 
channels costs $1.7 million, while the 
3090 model 180 with 32M bytes of cen- 
tral storage costs $2.6 million. The cost 
of adding a vector facility to either model 
is $370,000, while the charge for up- 
grading a model 150 to a model 180 is 
$900,000 and from a 180 to a 200 is $1.9 
million. Model 180 will be available in 
April and model 150 in October. 

The new models of 4381 processors, 
including the entry-level Group 11, two 
intermediate-level Group 12 and 13 and 
the high-end Group 14 dual processor re- 
place the current family of 4381 proces- 
sors that IBM has withdrawn, effective 
immediately. IBM also announced that 
the 4341 processor line is being with- 
drawn effective May 12. Current 4381 in- 
stallations can be converted to the new 
models in six to 14 hours, according to 


NSC’s New Line 


MINNEAPOLIS — A line of Hyperchan- 
nel B series communications products for 
networking workstations, mainframes 
and personal computers has been intro- 
duced by Network Systems Corp. (NSC). 

Among the new B series products are 
the BC222 adapter that connects to the 
IBM 4300, 3080 and 3090 series main- 
frames, the BC110 adapter that connects 
to Control Data Corp. Cyber 70, 170, 
700 and 800 series mainframes, the 
BC403 adapter that connects up to four 
minis through a coprocessor board or 
other NSC interface board and the PC 
Dataport P1270 and P1370 coprocessor 
boards that allow an IBM PC or PC XT to 
function concurrently in any one of three 
modes: 3270 terminal emulation, ASCII 
terminal emulation or full computer op- 
eration. 

The BC110 and BC222 adapters are 
priced at $20,000, the four-port BC403 
is $9,600 and the PC Dataport P1370 
and P1270 coprocessor boards are 
$1,295 and $995, respectively. 

Contact 
7600 Boone Ave. N., Minneapolis, Minn. 
55428. 
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IBM Adds To 3090 Line 


the vendor, and users of the new 4381 
processors can convert their installations 
to any larger model in the 4381 line. IBM 
said the new models provide up to a five- 
fold increase in computing power, double 
that of the current family. 

Prices for the new 4381 processors 
are $185,000 for a Model Group 11 with 
4M bytes of memory, $330,000 for a 
Model Group 12 and $440,000 for a Mod- 
el Group 13, each with 8M bytes of mem- 
ory and $735,000 for a Model Group 14 
with 16M bytes of memory. 

For further information about these 
products, contact IBM, 900 King St., Rye 
Brook, N.Y. 10573. 

Circle Reader Service Number 233 


Gerber/MCS Unveil Workstation 


SOUTH WINDSOR, Conn. — The Sa- 
bre-PC, a desktop workstation based 
on Cadkey software made by Micro 
Control Systems (MCS) of Vernon, 
Conn., was recently unveiled by 
Gerber Systems Technology, Inc. 
Gerber and MCS announced that they 
would market the products and work 
together to make the product fully 
compatible with Gerber’s Sabre-5000 
computer, a 32-bit design system 
based on the Unix operating system. 
According to the vendor, the three- 
dimensional IBM Personal Computer- 


based system fulfills the first phase of 
its plans to provide complete comput- 
er-integrated manufacturing systems 
to automate the factory. The Sabre-PC 
system allows each design and manu- 
facturing task to be sized and located 
appropriately throughout a facility. 

The Sabre-PC is priced at approxi- 
mately $20,000. 

For more information, contact 
Gerber Systems Technology, Inc., 40 
Gerber Road E., S. Windsor, Conn. 
06074. 
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MOUNTAIN VIEW, Calif. — Sun Mi- 
crosystems, Inc. has announced the 
Sun 3/50M Unix workstation, a 32- 
bit machine with 4M bytes of main 
memory expandable to 16M bytes and 
processing speeds of up to 1.5 million 
instructions /sec. 

The Sun 3/50M is based on a Mo- 
torola Corp. 68020 processor and in- 
cludes an Ethernet controller, two se- 
rial ports, small computer systems 
interface, mass storage host adapter 


Sun Microsystems Announces 
Workstation And Processor 


Sun’s 19-in. monochrome display is 
900 by 1,152 pixels. 

Also introduced was a hard disk 
version called the Sun 3/52M, 
equipped with a 71M-byte hard disk 
and a 60M-byte, '4-in. cartridge back- 
up tape. 

The Sun 3/50M is priced at 
$7,900; the Sun 3/52M is $13,900. 

For further information, contact 


Sun Microsystems, Inc., 2550 Garcia Allen-Bradley Co. Vista Lan/PC 


Ave., Mountain View, Calif. 94043. 


Allen-Bradley’s Vista Lan/PC 
Connection Bridges Networks 


local-area network connection called the 
Vista Lan/PC, which plugs into the ac- 
cessory slot of IBM or IBM-compatible 
personal computers. 

The company said the connection 
works by means of a circuit card that 
plugs into the accessory slot. The card 
has cable access control and handles to- 
ken passing and packet-formating tasks 
for the personal computer on the broad- 
band network. Up to five broadband 
channels can be used with the card, and 
the Vista Lan/PC communications soft- 
ware is loaded into the PC and works 
with standard PC-DOS or MS-DOS soft- 


and ports for a keyboard and mouse. Circle Reader Service Number 236 CLEVELAND — The Allen-Bradley Co. 
has announced a personal computer-to- 
WHAT WLP FAT IS. UP AND EXPANDABLE. 


It's waste in process. Paperwork. The hurry- 
up-and-wait on the production line. Inventory 
shortages and stockpiles. Product defects. They 
all eat profits and cost you your competitive edge. 


HOW TO WHIP IT. 

Skip the paperwork in production control and 
go on line with a Tandem NonStop system. 
We've got the applications and the architecture 
to solve your production problems. You can 
minimize set-up time, order parts as needed 


Tandem’s unique, fault-tolerant design 
removes two big headaches— down time and 
growing pains. The system stays up and running, 
and data remains available no matter what the 
workload. And growth is modular. Just add 
processors as needed. You never buy more than 
you have to. 


TOUR OUR PAPERLESS FACTORY. 
To see that Tandem’s more than talk, tour 
our automated factory in Austin, Texas. We don’t 


Tandem controls shop floor, integrates planning. 


and reduce inventories. You can host automated 
equipment, conduct on-line tests and isolate 
defects. You can track work in process and build 
a complete product history. And you can reduce 
production cycle time. 


C.I.M. AT LAST. 

Because Tandem can exchange data with all 
major vendors, we overcome the incompatibility 
between them. We can turn your discrete set of 
processors into an integrated system. We net- 
work easily, too. We can link several sites within 
a factory. We can link several factories within the 
country —or the world. 


use work orders, staging areas or kitting. We do 
use techniques you could use, too. Just call or 
write to the address below. 


LET'S CHEW THE FAT. 

Tandem systems are already at work for major 
manufacturing companies in the automotive, 
aerospace, electronics, chemicals, and metal 
industries. 

To find out what we can do for you, call (800) 
482-6336. Ask for our brochure, “Solutions for 
Manufacturers: Or write to Corporate Head- 
quarters: 19191 Vallco Parkway, Dept. 762-M, 
Cupertino, California 95014. 


TANDEMCOMPUTERS 


ware for networking. 

Another feature, the company said, is 
its bridging capability, the tying together 
of many current baseband PC file server 
or print server networks to the broad- 
band network. When existing networks 
are bridged through Vista Lan/PC, they 
retain their own protocol and message 
formatting characteristics. 

The Vista Lan/PC circuit card is 
priced at $650. For more information, 
contact Allen-Bradley Co., 747 Alpha 
Drive, Cleveland, Ohio 44143. 

Circle Reader Service Number 237 


Hewlett-Packard 
Offers Controller 


PALO ALTO, Calif. — Hewlett-Packard 
Co. has announced the HP 97503B, a 
20M-byte, 3%2-in. Winchester disk drive 
mechanism and controller targeted at the 
industrial original equipment manufac- 
turer (OEM) market. 

A spokesman from the company said 
the HP 97503B features an electronic 
feedback system that measures servo in- 
formation written between each data sec- 
tor, permitting the drive to read and write 
data accurately. 

The company added that the HP 
97503B works on the factory floor in al- 
most any industrial application, with the 
seal on every unit pressure tested to pre- 
vent contamination of the head/disk as- 
sembly. 

In addition, a particle trap and chemi- 
cal corrosion filter strengthen the mecha- 
nism’s ability to stand up under harsh 
conditions. 

The HP 97503B is priced at $1,250 
for single units. 

For more information, contact Hew- 
lett-Packard Co., 3000 Hanover St., Palo 
Alto, Calif. 94304. 


Circle Reader Service Number 238 
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CALENDAR 


March 20-21, San Francisco — Tl 
Networking and Bypass. Contact: Busi- 
ness Communications Review, 950 York 
Road, Hinsdale, Ill. 60521. 


March 24-25, Chicago — Integrating 
Voice and Data in the PBX. Contact: 
Business Communications Review, 950 
York Road, Hinsdale, Ill. 60521. 


March 24-26, Houston — Office Auto- 
mation Conference. Contact: American 
Federation of Information Processing So- 
cieties, Inc., 1899 Preston White Drive, 
Reston, Va. 22091. 


March 24-27, Atlanta — Interface ’86. 
Contact: Interface 86, 300 First Ave., 
Needham, Mass. 02194. 


April 1-3, New York — Understanding 
Modern PBX Systems. Also April 15-17, 
Chicago. Contact: Business Communica- 
tions Review, 950 York Road, Hinsdale, 
Ill. 60521. 


April 2-3, Chicago — Introduction to 
Telecommunications Systems: Tech- 
nologies and Applications. Contact: 
Business Communications Review, 950 
York Road, Hinsdale, Ill. 60521. 


April 2-4, Washington, D.C. — Intro- 
duction to Data Communications. Also, 
April 14-16, Atlanta; April 28-30, Los 
Angeles; April 30-May 2, Boston; May 7- 
9, New York; May 21-23, Raleigh, N.C.; 
May 28-30, Washington, D.C. Contact: 
Systems Technology Forum, 9000 Fern 
Park Drive, Burke, Va. 22015. 


April 3-4, Tempe, Ariz. — Software 
Quality Assurance: An Investment in 
Product Integrity. Contact: Center for 
Professional Development, Arizona State 
University, Tempe, Ariz. 85287. 


April 7-8, Boston — Voice Mail and 
Messaging Systems. Contact: Business 
Communications Review, 950 York 
Road, Hinsdale, fll. 60521. 


April 7-10, Washington, D.C. — Federal 
Office Systems Conference. Contact: 
FOSE ’86, Suite 400, 2111 Eisenhower 
Ave., Alexandria, Va. 22314. 


April 8-10, Washington, D.C. — Federal 
Office Systems Expo. Contact: FOSE 
’86, Suite 400, 2111 Eisenhower Ave., 
Alexandria, Va. 22314. 


April 9-10, San Francisco — Integrated 
Services Digital Networks. Contact: 
Business Communications Review, 950 
York Road, Hinsdale, Ill. 60521. 


April 13-17, Boston — Conference on 
Human Factors in Computing Systems. 
Contact: ACM Conference Management, 
Il W. 42nd St., New York, N.Y. 10036. 


April 14-16, Los Angeles — Telecom- 
munications Management. Contact: 
Business Communications Review, 950 
York Road, Hinsdale, Ill. 60521. 


April 28-30, New York — Micro Com- 
munication Strategies. Contact: Tech- 
nology Transfer Institute, 741 Tenth St., 
Santa Monica, Calif. 90402. 


REACH THE NUMBER ONE 
COMPUTER 

MARKET 

IN WESTERN 

EUROPE - 

W. GERMANY. 


Our West German publications Each month 60,000 Apple owners 
cover all segments of this prospering and potential buyers in West 
marketplace. Germany read Apple's. 
30,000 West German MIS/DP CW International Marketing Ser- 
professionals rely on Computer- vices makes advertising your prod- 
woche for up-to-date analysis and ucts in West Germany, and around 
market information. easy. We 55 

. endins publications in more than 25 coun- 
tries. For more information on our 

P z wide range of services, complete the 
PC Welt is read by 54,000 West coupon below and mail it today. 
German, Austrian and Swiss IBM 
PC users each month. 
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We know what it’s like, trying to 
find a factory management system that'll 
meet everyone’ needs. 

It can bea real headache. 

But before you consider doing 
anything drastic, consider MANMAN; from 
ASK Computer Systems. 

It's acomprehensive, adaptable 
and fully integrated factory management 
information system. 

Which means? 

Which means that everyone in your 
company is going to like it. 

Managers, for example, will find 
that MANMAN not only lets them control 


hat one factory management system that will 
Satisty everyone in the company: 


and coordinate every MRPII task, but 
virtually every function in the company. 

From purchasing to payroll to field 
service. From controlling materials to 
controlling overhead. 

For all the company’s decision 
makers, theres DecisionMaker” A great 
new MANMAN product that lets you set 
limits on over 80 key business indicators 
(from past due accounts toWIP inventory 
value), alerts you to when the limits 
have been exceeded and even shows you 
what action to take. 

MANMAN will also appeal to every 
department supervisor. 

Every foreman. 

Every purchasing agent. 

And everyone else in the company 
who has a special way of working that’s 
already working. 

MANMAN wont change that. 


Its built-in “business policy 
variables’ let you adapt the system to 
your unique way of doing business. 

And its modular design lets you 
implement functions gradually or all at 
once (and once theyre implemented, 
theyre already integrated). 

Finally, those who aren't used to 
computers—be they on the factory floor 
or in the executive suite—will quickly 
get used to MANMAN. Thanks to its easy 
conversation-style format, helpful help 
features, and a comprehensive user 


And why were the nation’s 
leading independent supplier of factory 
management systems. 

So ifyou've been agonizing over 
which system is best for your company, 
call us at 800-4-FACTORY. 

And stop killing yourself. 


ASK 


Making 
factory management 
manageable. 


program. 
Maybe that’s why, for more than a 
decade, MANMAN has been satisfying the 
needs of manufacturers all over the world. 


© 1985 ASK Computer Systems Inc.,730 Distel Dr.,Los Altos, Calif. 94022 
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the future 
is no 
atheme at som show. 


It’s become a definable, realizable 
goal for manufacturing executives. 
The product of a hard look at manu- 
facturing costs, quality standards, 
and efficiency targets, it’s the factory 
we'd build today if we could. It’s 
the factory we'll all have to build 
tomorrow to survive. 

In the factory of the future, 
automation-and integration are key. 
So is an overall design that allows for 


growth and minimized obsolescence. 


We think the factory of the future 
will be built around our Sperry CIM 
system. Because it’s a comprehen- 
sive, secure data base that can bridge 
different islands of technology, and 
make them part of one powerful 
system. 

The power of Sperry CIM lies in 
a distributed data base which inter- 
acts with engineering design, pro- 
duction control and data collection 
systems, as well as business systems 
that allow you to integrate from con- 
ception, to the shop floor, to accounts 


payable and order processing. 

What’s significant is that Sperry 
CIM isa transportable software 
system that won’t become obsolete. 
For an Information Kit, or for a 
demonstration of any Sperry CIM 
product at the Sperry Productivity 
Center nearest you, call toll-free 
1-800-547-8362 (ext. 50). Or write 
Sperry Corporation, P.O. Box 500, 
Blue Bell, PA 19424-0024. 


©Sperry Corporation 1984 


SPERRY CIM. THE FOUNDATION OF 


THE FACTORY OF THE FUTURE. 


